

















THE 


PRACTICAL MAGAZINE 





New Serises.—No. 19. 


VoL. 6, 1876. 





"WG Yp Yo, 
| MY LE j Vy 
YEA ery 





JOSEPH CHAMBERLAIN, ESQ., M. P. 


THE ROYAL AGRICULTURAL SOCIETY OF ENG- 
LAND. WITH A BRIEF NOTICE OF JOSEPH 
CHAMBERLAIN, ESQ,, M.P. 





IRMINGHAM has the distinction of producing 
some of the most ardent and enthusiastic men 
that rank as Englishmen. The town is central, 
and its staple manufactures may properly be de- 
scribed by the term “national.” Guns, coinage, fine 
art manufacture, hardware, are among the many 
material productions, and when public agitation assumes a poli- 
tical form, Birmingham makes herself heard by her sons, and 
generally in the cause of social freedom and national progress. 
In some respects the independent old place sets an example to 
the metropolis, in that the principle of local self-government 
keeps pace in its activity with the ever-augmenting claims of 
society in matters of public provision and order. We do not 
discuss the propriety or justice of the common opinions existing 
there about education. Those opinions may be wrong or other- 
wise ; all that is contended for is, that the Warwickshire town 
always takes care to have an opinion, speaks her sentiments, and 
gives them life in action. The present mayor is one of such 
citizens, and he enjoys the confidence and esteem, of his fellow 
men quite as much on account of his fearlessness and indepen- 
dence, as from the acceptance of his views by the country. He 
has been thrice elected mayor, and that is no mean token of the 

















regard he inspires ; for popular constituencies have always an 
army of ambitious and qualified men on whom the public may 
rely to work out social problems which London, by reason of its 
involved interests and antiquity, is not able to furnish so readily. 
London does its work most thoroughly, but it has not the facili- 
ties of despatch possessed by the large provincialtowns. During 
the mayoralty of Alderman Chamberlain, the Queen of the Mid- 
land Counties has engaged to take into her own hands the gas and 
water supply, and was not long about the work ; and now she has, 
with equal vigour, applied the provisions of the Artizans’ Dwellings 
Act in a manner that is an example worthy of being emulated 
by London and the provincial towns of the north. Large-hearted, 
thorough, and bold,—no fear of expense, and still less of failure, 
deters the daring of her enterprise ; and the townsmen attribute 
the greater honour to their mayor for the energy with which 
these things have been done. He has a mastery of financial de- 
tail and a grasp of local capability that at once strengthen and 
inspire his brethren; causing them,—howsoever they differ with 
him in the extremes of the political doctrines he may propound, 
or however they may admire him on that account,—to confide in 
his judgment on all topics affecting the credit of the town and the 
prosperity of her social and trading interests. On him sits easily 
the responsibility of municipal life, rendering the influence of Bir- 
mingham not only great throughout this country, but instructive 
and helpful throughout Europe. England and Europe wanted 
the tonic of such an example to lead every one of their towns to 
take out of the hands of companies and governments the potent 
and incalculably precious interests connected with the supply 
































194 





THE PRACTICAL MAGAZINE. 





of light and water by artificial means; and the mayor will | tory, a community of interest that results not only in a public 


be remembered throughout our generation with gratitude for this 
great manifestation of what is fairly termed “local patriotism.” 

The education controversy has been a specially exciting subject 
in Birmingham, and the mayor took the bold ground of declaring 
his opinion that Board-school Education should be entirely free. 
We say no more about that question, it having been discussed in 
Parliament and by the Education Department. The mayoralty 
of Mr. Chamberlain is distinguished in the history of the town 
by the fact most pertinently expressed by him in proposing the 
health of the Prince of Wales and the distinguished guests who 
accompanied him in his visit there on November 3rd, 1874: “I 
believe,” said the mayor, “this is the first occasion on which 
Birmingham has been honoured by the presence of the heir to 
the throne, and I can assure their Royal Highnesses that there 
has been every desire on the part of the authorities and the 
population to show their appreciation of the occasion, and to 
give to their Royal visitors a cordial and hearty welcome. We 
are so unaccustomed to the presence of such distinguished 
guests, that we may have failed somewhat in the style and man- 
ner of our greeting or in the ceremonial thereof ; but I believe 
their Royal Highnesses will recognize the earnest desire to please, 
and the general satisfaction which their spontaneous visit has 
called forth ; and cannot doubt that the result of their presence 
will be to draw closer the ties between the throne and the people, 
and increase the popularity already enjoyed by the Royal house 
—a popularity based quite as much on their hearty sympathy 
with and frank appreciation of the wishes of the nation as on 
their high position and exalted rank,” &c. 

The mayor's speech on this occasion called forth the following 
remarks. After referring to his extreme political opinions, the 
“ Times ” said : “ We have heard and chronicled a great many 
Mayors’ speeches, but we do not know that we have ever heard 
or chronicled speeches made before Royal personages by Mayors, 
whether they were Tories, Whigs, Liberals, or Radicals, which 
were couched in such a tone at once of courteous homage, manly 
independence, and gentlemanly feeling,— which were so perfectly 
becoming, and so much the right thing in every way, as those of 
Mr. Chamberlain.” 

The Mayor attended his august visitors to Messrs. Elkington’s 
famous manufactory, to Mr. Joseph Gillott’s pen works, to Mr. 
Heaton’s, the medallist and coiner, and thence to the boundary 
of the borough, whence the Prince departed to Packington Hall 
and the mayor returned to the town. Hehad the gratification of 
receiving a letter the next day, expressing the pleasure which his 
visitors had derived in the town, and the agreeable recollections 
which the arrangements and proceedings would ever inspire, 
enclosing a cheque for £100, which was given to the Midland 
Institute, the first stone of which had been laid by Prince 
Albert. 

The mayor signalized his mayoralty further by inviting 800 
guests to assemble at Birmingham to a Sanitary Conference, in 
order to discuss, on the basis of papers read, all the practical 
matters connected with that all-engrossing subject, and supply- 
ing valuable information collected from localities scattered all 
through the land. 

A heavy domestic calamity befell him in March, 1875, and his 
grief led him to resign his office; but that resignation was 
subsequently withdrawn, and an arrangement made that the 
deputy mayor and the aldermen would spare him such ceremonial 
business as then afflicted him, and in which he did not feel any 
pleasure, but rather distress. 

The regard in which Mr. Chambeflain is held is evidenced 
by his elevation to the House of Commons as the member for Bir- 
mingham, unopposed. His vigorous mind will find an agreeable 
scene for its exercise, and whatever may be individual opinions 
concerning his political creed, there will be very few bold enough 
to deny that he will make a very good junior to his friend Mr. 
John Bright, who, we are confident, will be the first to welcome 
his acquisition of such an honour. 


THE ROYAL AGRICULTURAL SOCIETY OF ENGLAND. 


To the patriotic Englishman who watches with anxiety the 
course of domestic development and the position his country 
maintains among the nations, there can be few phases of the 
national life more hopeful and more assured than the blending 
of science, agriculture, and manufactures. He is old enough to 
remember the general acceptance of the dogma that when com- 
merce was successful agriculture must be depressed, and when 
the farming interest became ascendant trade in general could 
not prosper. The interference of science, or rather, its inter- 
vention, has, by the application of chemistry and the mechanical 
arts, changed and dissolved the ancient doctrine of antagonism ; 
and by the welding of what were supposed to be opposing forces, 
has produced, through the engineer and the men of the labora- 





benefit, but in the direct advancement of mind, body, and 
estate among the individual classes that were formerly filled 
with mutual antipathy. 

The history of the Royal Agricultural Society is the best evi- 
dence of this change ; because, if the most inert class are trans- 
formed into the most active, there is created a confirmatory fact 
which allows of no dispute. The village blacksmith did, in 
former years, all the farmer required; and now we have, in addi- 
tion to the more prosperous village blacksmith, in our time, hun- 
dreds of agricultural engineers and machinists, employing vast 
sums by way of capital, and affording to thousands of high-class 
artizans most secure and remunerative employment. The Bir- 
mingham Show of this year will assuredly eclipse its predeces- 
sors, as those did all previous collections, and we purpose to note 
a few of the implements, &c., employed in modern agriculture, 
merely as a sample of the great variety there to be seen. The 
exhibition claims the notice of all practical men, and it will cer- 
tainly afford instruction to the connoisseur, the politician, and 
all persons of energy, whether that force be mental or active. 

The application of machinery to agriculture may almost*be 
dated from the year of the Great Exhibition, 1851, because from 
that period the whole business assumed a scientific character, 
and engaged the attention of men of a very different type to the 
agricultural machinists. In fact, machinery in those hands was 
getting into disrepute, because, being constructed upon false prin- 
ciples and in a crude form, the purchaser had little else than 
disappointment; and as he knew nothing of scientific construc- 
tion, he was unable to discover where the error lay, and of course 
incompetent to suggest a remedy. Since that time the class of 
agriculturists equal the manufacturing class in their knowledge 
of mechanics and in the application of motive power under given 
conditions. 

The firm of Messrs. Ransome and Co., of Ipswich, took up a 
position in the early days of the transition which led to the univer- 
sal employment of machinery. Their Portable Engine has been 
improving ever since 1842, and it equals any made in the coun- 
try at the present time, both as to its workmanship and capa- 
bility. In their Bristol trial, 1842, we note the influence of pre- 
judice among the best agriculturists. They awarded the prize of 
£30, but considered it questionable “ whether the substitution of 
steam for horses, as the force employed to move portable agricul- 
tural engines from place to place, would be found either conve- 
nient or economical.” That particular engine has passed out of 
use, and, as before stated, we must take 1851 as the beginning 
of our present application of steam to the land. A keen compe- 
tition ensued. Hornsby, Clayton and Shuttleworth, Barrett and 
Exall, Tuxford, Garratts, contended with the Ipswich firm, and 
with various results, except this—that they are all first-class 
manufacturers, and that the public confidence is awarded to them 
all—and not only to them, for many have sprung up since. 

Messrs. Clayton and Shuttleworth have succeeded in obtain- 
ing first prizes at the Royal Agricultural Society’s exhibitions 
since 1863, and their stand contains a most important selection. 
The portable steam-engine and the fixed engine are worthy of 
special notice. Agriculturists are clinging to the use of the port- 
able engine, but the time is not distant when the farm will be 
intersected by railways, and a huge factory will be the scene of 
the general operations of machinery for farming purposes, where 
driving-shafts can be fitted and a dozen operations be in pro- 
gress at one time. It was at Exeter, in 1850, that a trial of 
eight engines came off, and of those this firm had No. 1, and 
Hornsby’s second-best. They were not of equal power, but 
taking all the conditions into account the above is a fair state- 
ment. 

Of portable and other engines this firm has constructed 15,000, 
and the testimonials as to simplicity and durability, quality of 
materials and workmanship, and perfection of design, are many. 
Much has also been done in the economization of fuel, which is 
a question that every year makes increasingly important. They 
also claim to have given special attention to the due proportion 
between engine and boiler—a point that has been a source of 
difficulty ever since the application of steam as a motive power ; 
they assert that their boilers will evaporate sufficient steam for 
developing three times the nominal power without excessive 
stoking. The cylinder is steam-jacketed ; and by the adoption 
of flexible wrought-iron crank-shaft brackets the boiler is re- 
lieved from the strain of the engine without altering the distance 
between the crank-shaft and the cylinder; then there are con- 
trivances for the adjustment of wearing parts and other extra 
appliances required under special circumstances. Fig.1 is the 


improved portable steam-engine, and fig. 2 is the other side of 
the same, but shows the manner of applying the lever-wheel 
chocks by simply pressing down a lever and forcing the wedges 
securely under the wheels. This is a most useful addition, from 
the facility it gives in stopping and starting. Another advantage 
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offered by these chocks is seen in the case of an alarm of fire; 
they can be instantly removed from the wheels by raising the 
lever, without requiring hammer, mallet, or wrench for their 
release. In this it is superior, for many machines and engines 
have been destroyed from that very cause. The engine is also 
fitted with special apparatus for burning straw, stalks, reeds, as 
well as coal or wood, and is of great service in countries where 
the cost of fuel is great, and there is an abundance of the above 





material. By it steam is raised from any vegetable substance 
so successfully that the corn can be threshed with the con- 
sumption of Io per cent. of its straw. It is made also to burn 
wood alone by unfitting a portion of the apparatus especially 
employed for straw alone. One man only is necessary to feed. 
In fig. 3 is seen the same engine combined with a patent cen- 
trifugal pump for irrigation, drainage, &c. The simplicity, ease, 
and regularity with which it works out those objects are evident ; 





but when it is not required for raising water the engine can turn 
to and drive at the saw-bench or the grinding-mill, or go a- 
threshing, or do anything else that can be put on the shaft. 
Horizontal cylinder fixed steam-engines at high pressure of 
4 to 40 horse-power are made by this firm on the principle of 
direct action, simple in arrangement, of few working parts, and 
these compact, and constructed with careful regard to economy 
and efficiency. Like the other engines, it works expansively, and 


can have fitted valves worked by hand or with their patent self- 
acting gear. This gear, of course, can be applied to the portable 
as well as to the fixed engines ; it has the merit of the Bedford 
medal in 1874, as an award. These are illustrated in fig. 4, the 
engine ; fig. 5, the gear. 

Fig. 6 is the most perfect machine which has been introduced 
for threshing all kinds of corn and dressing and finishing it for 
market by a single operation. It can be arranged to work as a 





Fig. 7. 


“ double blast” by passing the corn into sacks, instead of through 
the rotary screen ; or as a “single blast” by removing the riddles 
from the second dressing apparatus and putting the small blower 
out of action. The engine required varies from 4 horse to 10 
horse-power. It is made on a patent trussed frame, mounted 
by preference on wood travelling wheels with wrought iron 
drums accurately balanced, steel drum spindles, and every con- 
trivance that can conduce to the perfection of the apparatus, and 








secure the most satisfactory results, including the patent adjust- 
able rotary screen, which sorts the grain into three qualities, 
according to the size of the grains, and is capable of easy 
adjustment. 

The threshing-machine of this firm has an added power, and 
obtained the Taunton first prize last year; fig. 7. It is a pa- 
tented machine (Welder’s), of which Clayton and Co. have the 
right, and is self-feeding. It absolutely prevents the loss of life 
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which, in the old threshing-machine, was a constant danger ; it | therefore can be relied on to produce its full quota in a given 
is capable of the nicest adjustment, works with regularity, and | time; the enclosing arrangements prevent all waste and dirt. 


_ CLAYTON & SHUTTLEWORTH. 


— LINCOLN, ENcL 





Fig. To. 


Those who have previously had the old machine can have the ; with perfect success; and this is a most remarkable phase of 
novel power added, and that has been done in hundreds of cases | modern improvement,—to apply the new discovery to the old in- 





vention at the least possible cost, thereby giving the old pur- Then in agricultural arrangements, it is important to observe 
chaser the benefit of the manufacturer’s improved skill. that while the farmer may have his portable and his fixed en- 





gines, he can have the light one of 4 horse-power doing straw- 
cutting and bruising in a small way. The small engine requires 
good looking after to keep it in proper condition, but it is a most 


valuable and facile servant : costing little to begin with, and pro- 
ducing its fair quota, and more, in return. 
In those districts where chaff is used for fodder, the Chaff 
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Elevator (fig. 8) is fitted for cleaning, elevating, and sacking 
the chaff. It consists of a series of riddles and screens for 
removing both the heavy and light dust; an elevating fan to 
convey the chaff into the sacking hopper, and for cleansing it 
from seeds and all other substances, which often injure the land 
after having passed the farmyard. 





Fig. 13. 


Clayton and Shuttleworth have done a very good and useful 
action in introducing the Stacking-Machine, fig. 9. The har- 
vesting of hay and corn has always been a source of anxiety 
and generally of loss. As the stack rises the labour is greater 
and the cost increases. The Royal Agricultural Society offered 


SAMUELSONACSs | 
PATENT “OMNIUM™ 
SELF RAKER 


the machine, can control the rakes so as to leave the cut corn on 
the platform, or sweep it off. This is of especial advantage in 
laid or uneven crops, and in cutting the corners of a field. The 
driver is also able to change the inclination of the cut in an instant, 





| leading firm maintain their ancient prestige. 


prizes to those who would cope with this difficulty by exhibitin, 
at Cardiff in 1872. By the help of the gear all that worry oa 
loss are ended, and a stack of 25 ft. is easily formed; any other 
height can as readily be reached under very simple conditions. 
This machine received the prize at Bremen in 1874, besides 
winning the first-class at Cardiff in 1872. 

These exhibitors have also at their stand, fig. 10, their Straw- 
bruising Apparatus fitted to the threshing-machine. It is avail- 
able for use in districts where straw is almost the only winter 
food for cattle, and it can be had separate, op wee in that case 
only four horse steam-power. Their chaff-cleaning, elevating, 
and sacking apparatus ; the sack-lifting barrow ; prize grinding- 
mills; and the flour-dressing machine, complete their list of 
agricultural machines, and the observer will feel that on this oc- 
casion the firm has maintained its ancient renown. 

Figs. 11 and 12 illustrate the two sides of the Combined 
Self-feeding Circular Saw Table and Boring Bench,—a simple, 
strong, and efficient structure. There are different speeds re- 
quired for the self-acting feed motion, as it may be required for 
cutting hard or soft wood. When necessary, the feed can be 
stopped, or the rope can be run out for a fresh cut by throwing 
the winding barrel out of gear. The thickness of the cut is 
adjusted by a screw under the table, and the fence can be set to 
any angle for cutting sleepers or feather-edged boarding. The 
timber is kept pressed against the fence by a roller attached 
to the end of a weighted lever, shown in fig. 12. The machine 
occupies a space superficial of 8 ft. by 6 ft. 8 in., and for longer 
lengths than usual trucks and rails can easily be supplied. 

We conclude the notice of Clayton and Shuttleworth’s stall by 
referring to their Grinding Mills (fig. 13). These can be used 
in any number up to six, and driven by one lay shaft, or one 
only can be used by ——e The quantity of work depends 
on the required fineness of the flour. With Derbyshire grey 
stones six bushels of barley can be turned into fine meal in an 
hour ; but if wheat is to be ground, French burr stones must be 

employed, and indeed are best for general purposes. These 
will take four bushels per hour. The machines are in four sizes 

No. 71 contains a considerable number of exhibits from the 
works of Messrs. Samuelson and Co., of Banbury. These makers 
are celebrated for their care in construction and finish, and as a 

We notice among 
the self-raking reapers, that the original still retains its position, 
and that the “ Omnium ” has included in it all the latest improve- 
ments. Principal among these may be mentioned the patent 
draught-bar, for distributing the strain and diminishing the side 


| draught ; by it the driver, without quitting his seat or halting 





without moving from his seat. This was found to be of great 
service in the storm-laid crops of last year. The fin are 
made of malleable iron with steel cutting surfaces, and are fitted 
with hardened steel plates for the knife to work upon, thus 
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one-horse mower, “ Y,” 
improvements of th 
seen two specimen 
“ Handy,” one for one horse, 


e “ Gem,” a tw 


and maintaining its name 
had recourse to the use o' 








Among the smaller mac 





reducing the wear and tear of this part of the machine very 

materially. (Fig. 14.) 
Among grass-mowers, 

careful inspection of the 


and combined mowers and reapers, a 
“Gem” and the “ P” machines is re- 
fitted with the open pattern malle- 





cutting 3 ft. 3 in. and has all the latest | 
o-horse machine. 
s of a manual delivery machine, called the 
and the other a two-horse machine. 


for simplicity and utility without having 
f improvements in keeping its old posi- 


hines of this firm may be named the 
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able iron steel-plated fingers, and has a new form of sickle-holder, 
which renders the changing of sickles in the field the work of a 
few seconds only, and dispenses with the necessity of the driver 
using a spanner each time he wishes to change his knife. 


Then, for small farmers, attention should. be directed to the 
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Fig. 15. 


This machine is fitted with a new patent finger made of wrought 


Also will be | iron, with case-hardened cutting surfaces, and it is also fitted 
. with the new form of sickle-holder. 


The parent of manual delivery reapers, the “ Eclipse,” is there, 


“DPD” chaff-cutter, cutting two lengths ; Gardner’s turnip-cutters ; 
Lawn-mowers of every size, small enough for a lady to work, or 


large enough to require a stout pony. 
Messrs. Richmond and Chandler, of Salford, Manchester, 
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exhibit a large assortment of food-preparing machines for farm 
use. Their chaff-cutting machines have been awarded the prize 
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of the Royal Agricultural Society of England every year since 
1854. Among the latest improvements adopted in them, is a 
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Fig. 17. 


new form of mouth-piece, the top of which rises and falls under 
the control of spiral springs, and being hinged to the axle of the 


upper toothed roller, it can be pressed down by a hand-screw, so 
as to securely hold the cuabiaiel 


which is being cut. When damp 





or mossy hay is to be operated on, the screw is loosened, so that 
the jaw gives full egress for the material to the knives. The 


spiral springs have the advantage over the lever and weight prin- 
aa in that the pressure is increased as the feed Gonstens 
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thicker. A travelling lattice, or web, is introduced in place of 
the ordinary bed of the feeding-box. These machines, whether 
arranged for steam or horse-power, are fitted with an instanta- 
neous stop motion, and can be applied either by the hand or foot 
of the attendant, a treadle being added for use in case the man’s 
hands are engaged in regulating the other parts of his work. 
This avoids the risk of accidents. 


Sie 


AN 
ee 


long been celebrated. Five sizes are exhibited, one of which is 
driven by an engine in the Machinery in Motion Department. 
These mills are adapted for ribbling or crushing all kinds of 
grain, oats, beans, peas, Indian corn, barley, &c., and the fine- 
ness of the flour is regulated by screws in front, while the supply 
of grain is controlled by a thumb-screw at the back. These 
rollers are diagonally fluted and case-hardened, and geared to 
work at different speeds, thereby producing a grinding as well as 








Two lengths of cut are obtainable without change of wheels, 
and the new steel mouthpiece is now added to every machine 
except the smallest. Being harder than the knives, this mouth- 
piece is never worn away by friction, as is the case with other 
chaff-cutters, for it always presents a smooth surface for the 
knives to cut against. 

We notice the corn-crushing machines, for which this firm has 
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a crushing motion. Three sizes of horse-gear works are shown, 
and are of remarkable strength and compactness. These are 
self-contained ; no skill is required to fix them, which is a very 
great advantage, whether they are required for shipments or for 
home service. (Fig. 17.) 

A steaming apparatus, turnip-cutters, root-washing machines, 
sack-holders, bread-kneading machines, &c., complete this in- 
teresting stand. 





A collection of thirty articles is sent by Messrs. Coleman and 
Morton of Chelmsford, a firm that has been famous for machi- 
nery from the time of its general introduction. The list contains 
eleven Coleman’s Prize Cultivators,—a machine which has taken 
more prizes for cultivating, scarifying, and broadsharing than 
any ales implement. It is particularly adapted for spring culti- 
vation, and for that purpose has in many places taken the place 
of the plough. It is very useful as a broadshare, being better 
—— for paring stubble after harvest than any other, and it 
is of very easy management. (Fig. 18.) 








The patent Adjustable Rotary Corn Screen and Seed Separator 
(fig. 56) hes had the distinction of being awarded seven silver 
medals, As its name purports, the screen is for the separation of 
grain or seeds, and is so constructed as to secure the utmost 
efficiency, and can screen from 60 to 80 bushels an hour. Its 
adjustability is so perfect that it can be adapted to all seeds, 
from wheat to turnip or clover, and is so simple as not to be 
easily put out of order. 

We notice, also, a most important adjunct to modern farming— 
the Water and Liquid-Manure Cart. These vary in size from 80 
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to 190 gallons, and are fitted with a pump of superior make, 
having zinc-metal valves and seatings ; and an improved dis- 
tributor through which the liquid-manure passes freely and 
which is readily removable when the cart is required only for 
water. 

The other exhibits of this firm are, Patent Horse Hoe, Land 
Rolls, Street-watering Cart, Water-cart adapted for Steam Cul- 
tivation, Tumbler or Sanitary Cart, Oil-Cake Cutters, Hay and 
Straw Elevators, &c. 

Mr. Jonathan Pickering of the Globe Works, Stockton-on- 














































Tees, who has had eleven prizes and medals for his Patent Pulley 
Blocks, has sent specimens of them and of his Hoists. The 
blocks sustain the load and cannot slip. They are easy to work, 
and as the lifting chain is supplied with a hook at each end no 
lowering is required for fresh load. The working parts run on 
steel and are enclosed, whereby they are preserved from dirt and 
work with less friction and more speed than any other. Two 
specimens are illustrated. 

The hoists also deserve the notice of farmers, brewers, malt- 
sters, who want facilities for transferring light weights to and 
from granaries and storehouses. The figures give a complete 
description. 

Mr. Pickering is an exhibitor at Philadelphia, and the excel- 
lent practical working of his pulley blocks and hoists was fully 
demonstrated before the opening of the Exhibition, the British 
Commissioners having made free use of them in setting engines, 
lifting exhibits of great weight, and doing other heavy work. 

Mr. Pickering also shows one of his Patent Direct-acting Steam 
Pumps (fig. 23). These pumps consist of two moving parts only 
in the steam cylinder, the valve and the piston. The peculiar 
feature in these pumps is, that the piston, as it approaches the 
end of its stroke, opens a portway for the admission of steam 
against the end of the slide valve, giving motion thereto, and 
changing its position for a return stroke, and exhausting the 
steam. The main passage ways of the cylinder are of the ordi- 
nary kind common to every engine. The valve, having no con- 
nection by means of crank or connecting rod with the piston, 
must necessarily strike the ends or covers with considerable 


| force; to prevent any damage, the slide valve is cushioned at 


each end by means of a steam-backed piston of a somewhat 
larger diameter than the steam chest ; the live steam supplied 
for this purpose remains intact, and has no exhaust. This 
arrangement totally prevents any liability of the ends being 
knocked out or otherwise injured. This improvement is equally 
applicable for the main cylinder and can be readily adjusted to 
steam hammers. The pump and valves are of the ordinary kind, 
and work without noise and with a constant stream, takes up but 
a small space, and can force to any height, besides being simple, 
durable, and economical. 

In noticing the stand of Messrs. Hunt and Tawell, of Earls 
Colne, Essex, the first is their prize Clover and Trefoil Seed Drawer 
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(fig. 24), which has won several prizes, medals, and honourable 
mentions, besides many local commendations, since their intro- 
duction in 1855. They are at work in the — seed districts 
of England, France, Holland, Hungary, and Prussia, and are 
reputed to be the simplest and most efficient, besides which they 
are driven at half the power required by ordinary machines. An 
alteration has been made in their construction. The barrel is 
now placed beneath instead of at the top of the machine, so that 











the fecder stands on the floor. The cylinder is conical, and the 
cob passes from the large to the small end ; it is then conveyed 
by elevators to the top and deposited on a sifter, which removes 
all slivers, &c., before subjecting it to the blast from the fan. 
The dressing is thus more effectually performed because the 
heavy refuse is removed and the wind acts upon the chaff and 
dust more easily. Only two men are required to work it, and a 
dressing machine is almost entirely avoided. 
































Mim 
Loo 

fo) 

ek / 


YA 


eu vy <\ 


W, 

















| 





























THE PRACTICAL MAGAZINE. 205 





Of clover it will draw from three to four bushels, and of trefoil 
four to six per hour with the same barrel, thereby saving the 
outlay of £20 for an extra barrel and avoiding the delay and 
trouble of shifting, which is necessary in most machines. 

Fig. 25 represents a Corn Dressing and Winnowing Ma- 
chine, made in three sizes from new patterns, and displacing the 
early inventions. The riddles are 22 in. by 18, they have fixed 





screens, set of six sieves for wheat, barley, oats, beans, peas. and 





clover seed, and if desired can have a fitted blowing hopper. The 
smaller ones have only four or five sieves, but any number are 
supplied. 

The horse-power Thrashing Machine with the 1875 patterns for 
gear, two horses, is a strong machine, fitted with a covered 
driving wheel 42 in. diameter, but can be fitted with an open 
armed wheel if required. The engraving, fig. 26, shows the 
arrangement for driving. 





Fig. 27 is adapted especially for driving chaff-cutters, corn- 
crushers, and root-cutters, and commends itself for its strength 
and cheapness. 

This firm cxcels in the production of machines adapted for 
moderate-sized farms. The Royal Society’s prize Oil-Cake Breaker 
is in two sizes, is made entirely of iron, is fitted with multiplying 
wheels, and a screen to separate the dust from the cake, which 
fall into separate boxes. This is seen in fig. 28. 


Biddell’s new Patent Steel Oat Mills, fig. 33, is for hand power, 
and well adapted for kibbling oats for feeding horses. The con- 
struction is simple, and not liable to injury, as the cutting edges 
are of the best hardened steel, these mills are most durable. 
Many thousands of them are now in use. 

The Patent Universal Mill, fig. 34, consists ofa bruising mill and 
a bean-cutter; the combination enables it to be used for breaking 
beans, peas, and maize, as well as for bruising oats, &c., which 
operations can be carried on simultaneously or separately. By 





Fig. 28. 


Then follows the well-known Gardiner’s Turnip-Cutter, figs. 29 
and 30, and an improvement by themselves, called an Improved 
Combined Slicer and Cutter, fig. 31. With these must be named 
the three Disc Root Pulpers, fig. 32, consisting of a strong cast- 
iron disc with a heavy rim that acts as a fly-wheel; to this 
disc are attached steel knives which pulp the roots, at a small 
outlay of power, and preserves all the juice. The fittings can 
be shifted according to degree of pulp desired, and the whole is 
workable by an unskilled person, who can sharpen and replace 
the knives with ease. 





steam-power it can be driven at a speed of 150 to 170 revolu- 
tions per minute. The bean-cutter or corn-cracker is known as 
Biddell’s Patent, which is deemed to be unrivalled ; the bruising 
mill is that which had the Royal Agricultural first prize at the 
Chester meeting. These are made for man, horse, or steam- 
power. 





We can only mention the Reversible Horse-rake ; a strong and 
capacious rake, so formed as to be passed through very narrow 
gateways by shifting the frame. The improved lamb hurdle is 
so made that it can be closed or opened to allow six lambs to 


| go through at once without injury, and it can be used with com- 


mon wood-hurdles. Lastly, the “ American” | cmv fig. 35, 
| made of a very superior stone, expressly suita 


e for sharpening 
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the knives of the reaping and mowing machines. They are The Patent Automaton Earth Closet (fig. 36) is suited for all | 
worked by a crank on one side and a treadle on the other. situations and places, the mansion, the cottage, the public insti- 
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Fig. 34. Fig. 35. | 

tute, or factory works, and it is invaluable in sick rooms. The | -his exnibition of this admirable invention, which, after an expe- 

patentee, Mr. Parker, of Woodstock, as been most successfulin | rience of twenty-eight years, and many rivals, is pre-eminent 
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in price and utility. H.R. H. the Prince of Wales has them | works, schools mansions, and cottages testify to their complete 
‘on his Sandringham estate; and the hospitals, union houses, | success. \ | 
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In the former part of these notices we spoke of the firm of 
Messrs. Ransomes, Sims, and Head, of Ipswich, as amongst the 
firms who were the earliest manufacturers of the improved 
machinery which has worked so great a change in the entire 
agricultural operations and system in England, over the whole 


\ Lr 


: ———SATENT ENGINE | 
READ &  SCHEMIO' NE: -o¢ COTTON.SIALKS 
FOR BUBMING, ST, ‘Sg. de READ. 


This firm sent to Birmingham fig. 37, which is a 10 horse- 
power portable steam engine, to which is added Head and 
Schemioth’s patent apparatus for burning straw, cotton, maize, 
reeds, and indeed any vegetable matter. There are some parts 
of Europe where straw is of no value, and becomes a hindrance. 


wanted as yet, and this machinery just takes up the vast product 
of vegetation, and employs it to profit, to the improvement of the 
sanitary conditions of the district, and to the advantage of the 
proprietor. This we look upon as a grander development of 
the beneficial effects of agricultural science than even what has 
been done at home, for if such engines can be set to work they can 
not only clear a wilderness to profit, but they even purify the 
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Fig. 38. 


Continent of Europe, America, and our colonial possessions or 
dependencies. Indeed the colonies do all that can possibly be 
effected with machinery, because labourers are rare and costly, 
the work to be done is in large quantities, and in those climates 
time is a very important item in the profit and loss account. 
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By this machinery the impediment is converted into an aid, and 
the waste becomes fuel close at hand, in good proportionate 
quantity, and requiring no labour whatever. Of course in India 
they have not much straw, but they have no wood, and there 
has not been time to develop their coal-fields, nor are they 


atmosphere in the particular tract of land where they are em- 
ployed. 

This engine is shown driving a combined threshing machine. 
Messrs. Ransomes were the first exhibitors at the Royal Agricul- 
tural Society, from whom they received the first prize of £30 in 
1842. The illustration now given (fig. 38.) is that of their double- 
blast or Finishing Threshing Machine, which gained a prize of 
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£20 at the Cardiff Meeting in 1872. The delivery end—the 
left—has six spouts, from four of which the cleaned and perfect 
grain is delivered, whilst from the others the tail corn and the 
small seeds issue into separate sacks. 

Fig. 39 represents Ransomes’ Threshing Machine with a reci- 
procating box-shaker, actuated by crank motion. Where the 
climate is moist, and the long straw damp, this arrangement is 
preferred to the rotary shaker. For oats it is so specially, and 
also when peas and beans are to be threshed in large quantities. 





_ The haymaking machine, fig. 40, scarcely needs description ; 
its parts are obvious, and its operation perceptible. The box in 
the middle contains the gearing which drives the barrels ; in 
it are also the regulating speed-wheels, by which double work 
can be run through. 

At the Manchester meeting of the Royal Agricultural Society 
of England, in 1869, the improved horse-rake had the first prize, 
and ‘the agricultural world has endorsed that verdict by pur- 
chasing over 16,000 of them. The cleanness with which it rakes, 





and the decreased friction in the apparatus by which it cleans 
itself, commend it to the farmer for two reasons—the horse has 
not so much toil in draught, and the labourer very little trouble 
in removing the crop as it is gathered. These machines are made 
with a driver’s seat, and a foot lever for lifting the rake, but they 
can be had without. 

But it is for the plough improvements that still more honour is 
due to this firm, and it has a powerful claim thereby on the pre- 
sent generation. In 1803 Mr. Robert Ransome invented and 
patented the chilled cast-iron ploughshare, by- which the cutting 
edge always wears sharp and retains its true position in work. 





The practical value of this invention cannot now be estimated, 
for the old wearisome village blacksmith making and cobbling 
of ploughshares, an eternal round and nuisance, is to us unknown. 
He made one that should keep its edge and have no shuffling. 

In fig. 42 we have one of their ploughshares broken across in 
order to show the chilled underside. That patent is of course 
public property—for inventors have no freehold rights which are 
perpetual—and every ploughshare maker now uses that patent. 
But it is only just that the public should know from whence it 
came. 

For turning unbroken furrow slices the Ransomes Newcastle 





Fig. 40. 


First Prize Plough, fig. 43, is a great favourite. It has taken 
since 1864, 367 All-England champion prizesand £ 1,300in money 
prizes. It is fitted with long-match breast, but other forms 
adapted to various soils can be supplied, and indeed the patterns 
of breast exceed 100, because of the variety necessary under 
special conditions of soil, &c. These are the most perfect 

loughs that are yet invented ; they are very simple, strong, and 
fight both in weight and draught, but with all its apparent 
lightness it is thoroughly firm, and thereby completely under the 
ploughman’s control. 

The Light Double-furrow Plough, fig. 44, is shown as thrown 
on to its bowl wheel and skid for turning at land’s end. This 
improvement has not long been effected, and it has given much 
satisfaction. Here also is evidently lightness of weight and of 
draught, and it is of very intelligible comprehension. Besides 


this speciality, Messrs. Ransomes have other contrivances which 











facilitate turning, and otherwise overcome the difficulties which 
arise from difficult lands and circumstances. 

They have the double plough as a subsoiler ; and indeed, the 
plough department in their show is, like the others, worthy of 
the house which bears the honourable distinction of precedence 
in the wonderful developments of scientific thought applied to 
agricultural uses. 

Among the articles which require no pictorial illustration, but 
deserve notice, we can enumerate those sent by Mr. W. Gardner, 
of Llanthony Road, Gloucester, a manufacturer of French Peak 
and Welsh Millstones. He has sent to this show seven mill- 
stones, a prover, mill staffs, mill-picks and handles, brooms 
and brushes for mill-work, lubricators, oil feeders, pulley blocks, 
sack-carts, driving and elevator bands, lifting jacks, and all the 
sundries used in mills. It is a collection of useful articles from 
which information can be gathered. 
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Chemistry applied to the Arts, 
Manufactures, &c. 


ABSTRACTS FROM FOREIGN PERIODICALS, TRANSACTIONS 
OF SOCIETIES, ETC. 


§ 1. Acids, Alkalies, and Salts. 


SES of Salicylic Acid.—M. SCHLUMBERGER, 
who has made many experiments with salicylic 
acid, gives the following results. A litre (about 
12 pint) of Bavarian beer was left in a room for 
a fortnight in April and May, in a bottle standing 
upright, without cork, and merely covered with 

paper. It very soon became thick and sour. The same beer, 

with the addition of a quarter to half a gramme (about 4 to 8 

grains) of salicylic acid per litre, placed in the same circum- 

stances, was none the worse after a month, and showed no sign 

of acetic fermentation. a 

Fish, most liable to speedy decomposition, has been preserved 
intact for three weeks in a solution of salicylicacid. Eggsplunged 
for an hour in a saturated solution with a three-hundredth part 
of salicylic acid, and then dried, keep for several months in 
summer without the slightest deterioration. Salicylic acid and 
salicylate of zinc appear to fulfil all the conditions desired for 
the preservation of anatomical specimens. 

The disinfectant action of salicylic acid has naturally led to its 
use for toilet washes, dentifrices, soaps, &c. Salicylic soap has 
the same properties as carbolic, without its disagreeable smell. 
Salicylic acid, with borax, is more soluble than when pure, and 
may be used in very concentrated solutions, so that a few drops 
are sufficient to make useful lotions. 

The makers of extracts of dye wood and of medicinal and other 
plants, may, with great advantage, add from a two-thousandth 
to a thousandth part of salicylic acid to prevent mould. Ink 
made of nut-gall, which has a tendency to mould, may be pre- 
served from it for any length of time by a slight addition of this 
acid. Very diluted solution of it also prevents the sprouting of 
grain, tubers, &c., too rapidly, and their putrefaction in hot 
weather. Moniteur Industriel Belge, Fune 1, 1876. 


Preparation of Anhydrous Sulphuric Acid.— 
Messrs. MESSEL and SQUIRE'S process for this purpose consists 
in decomposing the vapour of sulphuric acid in a platinum tube, 
heated to pale red. The products are water, oxygen, and anhy- 
drous sulphurous acid. The mixture of gas loses its water in a 
condensing worm and a coke shaft, through which a current of 
sulphuric acid passes. The dry mixture of oxygen and sulphurous 
acid then passes into a platinum tube, heated to a dark red 
heat, and reproduces anhydrous sulphuric acid. Revue Indus- 
trielle, May 24, 1876. 

Manufacture of Picric Acid.—The plant Xanthorrhea 
arborea, indigenous to Australia, which has been known for 
about a century, produces a resin known in commerce under the 
name of “yellow Botany Bay resin.” This resin appears likely to 
answer well for the manufacture of picric acid, not only on ac- 
count of its low price, but also because it yields a good return. 
To ascertain this, Herr WOLFSLEBEN procured some of the pure 
resin and experimented upon it. Ten grammes (64 dwts.) of the 
resin, pulverized, were put in a drinking-glass with 50 grammes 
(13 a of crude nitric acid of specific gravity 1°16. This glass 
was covered with a bell glass, and the mixture put in digestion 
at a moderate temperature. The mass soon swelled up, and on 
the surface of the liquid was formed a deep brown crust, which 
required to be every now and then broken, and submerged with 
a glass stick. When, after three hours, the disengagement of 
ruddy vapours was found to cease, it was allowed to cool. Next 
day the bottom of the glass was found covered with a layer of 
crystals of an intense yellow colour, above which was a compact 
resinous mass of a brown-red colour. This mass was removed 
and again digested in 25 grammes (16 dwts.) of nitric acid, but 
it was found that this acid had now scarcely any effect, and there 
was no longer any formation of nitrous acid. Norwas there any 
separation of crystals by cooling, so that it was considered super- 
fluous, so far as concerns the preparation of picric acid, to treat 
the resinous mass a second time with the acid. However, as in 
the present case the object was to lose as little as possible of the 
product sought, after the crystals of the first liquor had been 
collected, the second liquor was added to the mother-liquor be- 








fore evaporating. The evaporation was carried on to dryness, the 
first crystals were added, and the nitric acid which might still 
adhere to them was expelled at 212° Fah. The final residue 
weighed 61 grammes (100 grains troy), z. ¢. nearly two-thirds of 
the resin first put in. It was composed of yellow crystals with 
nothing amorphous, and some isolated crystals of oxalic acid. 
After the picric acid thus obtained had been again crystallized, 
to free it from this oxalic acid, it was found to weigh 5 grammes 
(3% dwts.). The resin in question is therefore well adapted for 
the purpose intended. Polytechnisches Fournal, 


§ 2. Metallurgy. 


A New Mineral from the Pyrenees.—M. E. BrEr- 
TRAND lately received from a manganese mine in the Pyrenees 
a hydrated silicate of the protoxide of manganese, forming a 
new mineral species, to which he gives the name of Friedelite, 
in honour of M. Friedel. It crystallises in the rhomboidric 
system, has a very clearly defined cleavage perpendicularly to 
the axis, is transparent in thin flakes, and very translucent in 
the mass. It has energetic refraction at a negative axis, a car- 
mine rose colour deeper than that of silicate of manganese, pale 
rose-coloured dust. Its hardness is 4°75, and density 3°07. It 
is easily fusible in black glass ; gives water in the tube, dissolves 
easily in hydrochloric acid, forming a jelly, and exhibits the 
re-actions of manganese. 

The average of several analyses gave :— 





Silica ; . : ‘ : ‘ ‘ 36.12 
Protoxide of manganese with a little iron 53-05 
Magnesia and lime. . ‘ ° i 2.96 
Water . ‘ ‘ ‘ ‘ . ‘ 7.87 

100.00 


The mineral occurs in two different forms: either in masses 
with sugar-like structure, composed of a great number of 
hexagonal small blades, with very clearly defined cleavage, or 
in almost compact masses, in which the cleavage is scarcely 
visible with the naked eye. These two varieties exhibit the 
same composition. They also pass insensibly from one to the 
other. The formula is 2 Mn Oj, Si O*, H O, if silica be repre- 
sented by Si O*, but 4 Mn O, 3 Si O”, 2 HO, if silica be repre- 
sented by Si O*. Comptes Rendus, May 15, 1876. 


To cover Brass and Copper with a bright coating 
of Zinc.—For this purpose, Prof. B6TTGER, thirty years ago, 
recommended a concentrated solution of sal ammoniac, in which, 
at boiling heat, the articles to be coated were to be treated for 
some time. Later experiments have shown him that the same 
object may be more perfectly accomplished by employing, instead 
of the sal ammoniac, a fluid having a powerful electric reaction. 
For this purpose a solution of oxide of zinc and soda, or potash, 
is especially fitted. Such a solution may be easily obtained by 
treating zinc-dust, or a grey mixture of oxidized and metallic 
zinc, in great excess, with a concentrated solution of caustic 
potash, or caustic soda, for some time at boiling heat, and then 
plunging the articles to be coated with zinc in the boiling fluid. 
By the contact of the copper or brass articles, which act electro- 
negatively with regard to the zinc dust, the alkaline zinc solution 
is decomposed, and in a few minutes of continued heat the objects 
are seen to be covered with a bright coating of zinc. 

It may be further remarked, that the formation of the so-called 
tombac, red metal, or Lyonese gold, can be effected at a tem- 
perature of 284° F. Ifan object covered with a thin coating of 
zinc is carefully heated (which is best done in olive oil) to the 
above temperature, the thin coating of zinc combines with the 
copper beneath to form the gold-coloured tombac. Nothing 
more is necessary than to plunge the object quickly in cold water, 
or any other suitable fluid, to cool it, as soon as the colour that 
is desired becomes visible. Gewerbehalie, May, 1876. 


The Production of Cement Fabrics.—Herr Dycx- 
ERHOFF insists upon the necessity of employing a Portland 
cement of correct chemical composition, binding slowly, rightly 
burnt, and well stored. It should be prepared, for things which 
are to be exposed to the air, not in a pure state, but only in 
combination with pure sand, as sharp as possible, gravel, or 
hard stone crusted. The mixing proportions of cement and 
sand depend on the nature of the objects. Generally at Herr 
Dyckerhoff’s works a mixture is used consisting of one part of 
cement and three or four of gravelly sand, and such mixtures 
have answered well in point of tenacity, and also have great 
firmness, 

The preparation of the mortar according to the quantity of 
concrete is as follows: The duly proportioned parts of cement 
and sand must first be well mixed in a dry state, but the sand 
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may be moist. If the mass is entirely free from earth, as is 
supposed, it need not be rolled together. Next, clean water is 
added from time to time, while the mixture is continually 
worked up together, but only enough to render the mass as 
moist as fresh dug earth, so that a ball can hardly be made out 
of it with the hands. The dry materials should be carefully 
worked up together three times, and the operation should be 
repeated on the addition of the water. The resulting mixture, 
called concrete, is then beaten or pressed into the most varied 
forms, and worked until the whole mass is compact, and shows 
a small quantity of water on the surface. 

In the making of building ornaments, and such articles as are 
required to have a smooth surface, a so-called preparatory 
casting is used, which consists of a mixture of one part of 
cement, and one or two parts of fine sharp sand. This prepa- 
ratory casting is poured into the forms as a fluid pap in small 
quantity, after which the dry concrete is filled in, and pressed 
or beaten forcibly. The overflowing water of the thin prepara- 
tory casting is then absorbed by the dry concrete, so that both 
are in an equally compact condition. 

This process is practicable only with a very slowly-binding 
Portland cement, and all articles made in this way must remain 
twenty-four to forty-eight hours in the form before they can be 
taken out without injury. After the completion of the articles, 
they must be stowed for from six to eight weeks ina place protected 
from the sun and wind, and during this time be moistened 
every day. The most dangerous enemy to fresh cement works 
is a dry, sharp wind. On the contrary, frost does no harm to 
good Portland cement wares eight to fourteen days old. 
Articles made in winter are much sooner hard and thoroughly 
firm than those made in summer. The reason is, that the 
water necessary for hardening is not withdrawn by the air from 
those made in winter, and consequently the hardening process 
goes on uninterruptedly. Those made in summer must on this 
account remain a sufficient length of time in enclosed spaces, 
which are kept constantly damp, since only in this way can 
they receive moisture enough to keep the hardness equal inside 
and out. A careful observance of the above process affords the 
only sure guarantee for the production of cement wares which 
resist the injurious action of the weather, and are solid, hard, 
and firm. Many sculptors and plasterers maintain that orna- 
ments, &c., can be made with rapidly-binding cement, and that 
they are rendered less smooth and sharp by the mixture of 
sand; but this is contradicted by Herr Dyckerhoff’s experience, 
who produces very large quantities every year. Gewerbchalle, 
May, 1876. 


Electro-plating applied to Technical and Mari- 
time Purposes.—At the Vienna Exhibition the productions 
of the workshops at Cronstadt, in the Russian marine division, 
attracted deserved attention. This workshop has exhibited 
several objects in the Philadelphia Exhibition which are of special 
interest. Among others are speaking-tubes and steam-pipes 
without seam, produced by electro-plating. The steam-pipes 
attain to a diameter of 12 in., and are adapted for high pressure. 
Then come glass articles in which the glass appears covered 
with a metallic layer, which is of special importance for water- 
level glasses. Among the finer articles may be mentioned speci- 
mens of gilding, silvering, coating with aluminium and steel by 
electro-plating, a zinc plate coated with iron, and other speci- 
mens of iron coating, an iron ship-screw coated with bronze, zinc 
articles coated with tombac, specimens of bronze coating, of 
glass articles coated with silver, mirrors in which a deposit of 
silver is substituted for quicksilver amalgam, and many other 
specimens in which iron or bronze coating is produced by 
electro-plating. Together with these objects is exhibited a 
model of the electro-magnetic apparatus with the bath, which 
serves to produce the deposit of the dissolved metal uniformly 
and quickly. Stummer’s Ingénieur, May 26, 1876. 


§ 3. Dyeing, Calico Printing, Bleaching, Tanning, and 
allied Subjects. 


A new Finishing Material for Cotton.—According 
to an article in the “ Bulletin de Rouen” by M. J. J. HEILMANN, 
a new finishing material for cotton has been discovered in “ hai- 
thao,” or gelose, which is obtained from a species of alga or sea- 
weed, occurring frequently in Cochin China and Mauritius. It 
appears in the form of coarse flat threads, which are hard and 
tough, and 30 centimetres (about a foot) long. It is with- 
out taste or smell, consists of a transparent colourless mass, and 
is covered with a net-work of opaque veins, in reality nothing 
but folds, which appear on drying the substance. It is not 
soluble in cold water, but only swells up. It does not dissolve 








below 167° Fahr., and then only partially. For complete solution 
it must be in boiling water at least ten minutes. Then all the 
flock disappears in the fluid, and a transparent, thin, dirty-white 
solution is obtained, which does not stick to the fingers. On 
cooling the hai-thao separates, like gelatine, as a yellow-grey- 
ish jelly, which is again dissolved by boiling. The jelly has 
neither an acid nor an alkaline reaction, and even after having 
been long kept, ¢. g., for eight days, shows no tendency to fer- 
mentation or putridity. 

Thao can be dissolved in cold concentrated sulphuric acid, hy- 
drochloric acid, or nitric acid, and will again separate from these 
solutions on the addition of water. ‘Towards alkaline solutions 
it behaves in the same way as towards water. In alcohol, 
whether cold or boiling, it is perfectly insoluble. It is not 
softened but hardened by it, and after the evaporation of the 
alcohol is no longer transparent. 

It appears from M. Heilmann’s experiments, that it can be 
used as a finishing material for cotton only when boiling hot. 
If the watery solution gets cold, it must be boiled up again to be 
of any use. With a dilution of one part of thao in 300 of 
water, the solution begins to make itself perceptible on a textile 
fabric as a light finishing. If one part of thao to 100 of water 
be taken, the fabric acquires a rather strong but soft touch; it 
gains in body but not in stiffness. If this finishing material is 
compared with potato starch and dextrine, it is found that a 
dextrine finishing of 50 grammes (about 13 oz.) per litre (13 pint) 
gives goods less firmness than the one per cent. thao finishing, 
but one of 100 grammes (3 oz.) per litre gives them more, while 
on the contrary 50 grammes of potato starch boiled in water 
produce greater stiffness. 

Both the dextrine and the potato starch fill the threads less 
than the thao, and make the texture much drier and rougher. 
An addition of glycerine to the thao solution, even when some 
potato starch is mixed with it, produces a still softer and at the 
same time stronger finishing. The addition of a mineral finish- 
ing material, such as talc, pipe-clay, &c., gives the goods a 
greasy touch, and they feel much more tender and delicate than 
if treated with a decoction of dextrine or potato starch. More- 
over, thao finishing continues on the texture in cold water, while 
dextrine and potato starch soften and dissolve in it. Thao 
should never be used without ultramarine, because it gives the 
cotton a yellow tinge. Even with ultramarine a greenish tinge 
is observable. Lastly, on checked goods it has the property of 
contracting them. 

Heilmann comes to the conclusion that thao should be used 
only for fine fabrics, to which it is desired to give a soft and at 
the same time solid touch, but it is not suitable for taking the 
place of dextrine or potato starch where it is desired to give a 
heavy stiff finishing. The price also of this product must be 
considerably reduced before it can compete successfully with 
the other two substances. 


Giving a Crowfoot Colour to Paper Pulp.—The 
colour of the crowfoot is one of the most agreeable in paper 
manufacture, but it is also very difficult to obtain in all the rich- 
ness and brilliancy of the flower’s hue. As in the case of many 
other colours for paper, the operation requires to be divided into 
two parts. 

With every 100 kilogrammes (220 lbs.) of dry pulp, the follow- 
ing process is observed: On the one hand, 12 kilogrammes 
(26 lbs.) of acetate of lead are boiled separately in 36 litres 
(about 8 gallons) of water, and 4 kilogrammes (about 83 Ibs.) of 
bichromate of potass in 20 litres (about 4} gallons) of water on 
the other. When the salts are completely dissolved, the same 
quantity of cold water is added to each solution as was used 
before, it is stirred, and the solution of acetate of lead is poured 
into that of the bichromate, the whole being stirred as the mixing 
takes place. The mixture is used in two separate basins, or 
troughs, and produces the first colouring of the pulp. 

Supposing, as is to be expected, a uniform tint has been ob- 
tained, 2 litres (about 31 pints) of a yellow orange colour are 
added, which are prepared in the following manner: 25 litres 
(54 gallons) of caustic soda lye, marking 20° Baumé, are taken, to 
which are added 10! kilogrammes (23 lbs.) of acetate of lead, and 
32 kilogrammes (74 lbs.) of bichromate of potass, mixed dry, the 
whole being boiled for half-an-hour. From this are taken the 
two litres mentioned above for the second colouring. Za Gaceta 
Industrial, May 25, 1876. 


Vanilline Extracted from Wood Tar.—The series 
of colouring substances derived from the products of tar does 
not appear to be exhausted, and another series of derived sub- 
stances, which seems likely to be equally productive, is now 
under investigation. While salicylic acid was being manu- 
factured at a low price with carbolic acid, the idea was enter- 
tained of producing at a moderate price the artificial essence of 
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Gaultheria procumbens, and other analogous aromatic com- 
pounds. 

The possibility of artificially preparing vanilline from products 
of tar is now considered to be established. A report of M. K. 
Reimer to the German Chemical Society announces that he has 
succeeded in extwacting vanilline from the essence of guiacum 
contained in the creosote of beech tar. He has accomplished 
this by the discovery of a reaction common to all phenols, by 
which aromatic aldehyd is formed. If phenol and chloroform 
are mixed with an excess of caustic soda lye, and after the 
action has ceased the chloroform which remains not decom- 
posed is distilled, and then decomposed by an acid, an aldehyd 
of oleaginous salicylic acid is separated, which can be purified 
by its combination with sulphide of sodium, followed by a 
further elimination by means of a diluted acid, &c. The 
essence of guiacum treated in the same manner gives vanilline 
or aldehyd of vanillic acid. 

Mr. S. Marasse, who discovered the essence of guiacum in the 
creosote of beech tar, had already mentioned that this substance 
exhaled an agreeable odour like that of vanilla, peculiar to 
guiacum and its resin, from which Unver Dorben first prepared 
the essence in 1826. It is probable that, with the numerous 
phenols which are known, other natural aromatic products will 
be artificially prepared by means of the reaction pointed out by 
M. Reimer. TZechnologiste, May 20, 1876. 


Quantitative Analysis of Tannin.—M. A. CaRPENI 
proposed in 1875 to make a quantitative analysis of the tannic 
acid in wines and other substances which contain tannin, by 
means of acetate of zinc dissolved in an excess of ammoniac. 
This method does, not always give constant results, and hence 
M. Barbieri has sought to modify it thus : 

To the solution containing tannic acid is added an excess of 
an ammoniacal solution of acetate of zinc. The liquor is heated 
to boiling with the precipitate obtained, and is evaporated to 
nearly a third of its volume. After cooling it is filtered, the 
precipitate being washed in boiling water, and dissolved in 
diluted sulphuric acid. Some insoluble substances are sepa- 
rated by the filter, and the filtrated liquor is quantitatively 
analyzed with chameleon mineral or manganiate of potash. 
The precipitated tannic acid remains adhering to the glass. It 
is washed by decanting to detach it, and the solution is trans- 
ferred with the sulphuric acid into a precipitation vessel. 

The results are satisfactory and consistent with each other. 
An extract of chestnut treated by Hammer’s method gave 
48°9 per cent. of tannin, by Barbieri’s it gave 49°6. Technologiste, 
May 20, 1876. 


Preparation of Anthraquinone and Alizarine.— 
The process adopted for this purpose by Messrs. BAYER, WEST- 
KOTT, and PILLER is as follows :—A mixture of one part of anthra- 
cene with about four or five of manganeseis subjected to distillation. 
The anthraquinone, formed in this operation and on the employ- 
ment of heat, is dissolved in Nordhausen sulphuric acid. The 
solution is neutralized with chalk, then the precipitate is washed 
and exhausted repeatedly by boiling water, and the solution of 
anthraquinone and sulphate of lime is mixed with soda. The 
salt of soda which is formed and remains in solution is separated 
from the carbonate of lime by rest and decanting, and the 
solution of sodic salt is evaporated to dryness after the addition 
of caustic soda. The residuum is then melted until a specimen 
washed and dissolved in water appears blue violet. This point 
having been reached, the mass is dissolved in water, and the 
alizarine of the solution is separated by means of any acid. 
Bericht der deutschen Chemischer Geselischaft, 1876, p. 206. 


§ 4. Food and Sanitary Matters. 


Freezing Mixture.—A lowering of temperature almost 
equal to that produced by nitrate of ammonium alone may be 
obtained by dissolving in water a mixture of that salt in certain 
proportions with a nitrate of potassium or soda. For example, 
a mixture of 20 parts of nitrate of sodium with 80 of nitrate of 
ammonium, dissolved in water, would cause a depression of tem- 
perature of from 45° to 47° Fahr. It would be possible by 
varying these proportions to obtain saline mixtures, the solution 
of which would produce variable degrees of cold as may be de- 
sired. Moniteur Industriel Belge. 


A Cure for Burns.—Take equal parts of vinegar and 
water, mix them, and work them up with chalk to the con- 
sistence of cream. As soon as a bubbling appears, apply the 
mixture to the burnt part. Revue Industrielle, May 24, 1876. 


A New Method of Preparing Dextrine.—Till 
within a short time ago starch alone was employed for making 








dextrine, and all the amylaceous material contained in the 
amyliferous fibres of the potato, which constitute from 75 to 85 
per cent. of the weight of the whole, was lost. To avoid this 
loss, the whole potato is now used, after it has been freed from 
the soluble substances it contains by being digested with alka- 
line acidulated water, then dried and reduced to powder. 

The starch is rendered acid as usual, by the addition of 5 to 
Io per cent. of hydrofluosilicic or hydrofluoboric acid. It is 
spread out on linen cloths in a stove heated to about 100° F., 
where it.is left till its weight ceases to be diminished. Then 
the temperature is raised to from 158° to 167° F., and is kept 
at that as long as the starch loses weight. Lastly, it is main- 
tained for half-an-hour at 194° F. 

The starch having been completely dried, is placed while still 
hot in sheet-iron boxes, and exposed for an hour or two toa 
heat of from 212° to 257° F., after which it is examined for the 
purpose of ascertaining whether the formation of dextrine has 
ceased. This depends upon whether the dextrine, when cooled 
and treated with cold water, shows under the microscope pretty 
glassy, transparent globules. > 

The apparatus employed consists of a cubical sheet-iron boiler, 
which receives the bath of cold water, and can be heated in case 
of need to from 194° to 257° F. In this boiler are placed flat- 
tened iron tubes, the dimensions of which vary according to 
circumstances, but which are only about an inch thick, and 
serve to raise the temperature of the acidulated and dry starch 
from 212° to 257° F., until the formation of dextrine is com- 

leted. 

. The full tubes are introduced into the bath of water or salt, 
and placed at a convenient distance from each other. When 
the operation is finished, they are removed, emptied, and filled 
again. These tubes may be fixed in the boiler, and in that case 
they have a sort of spout about an inch broad, which goes 
through the sides of the boiler, and serves. to empty them. 
They are filled by a neck which rises out of the bath, Za 
Gaceta Industrial, May 25, 1876. 


Preservation of Meat.—It is well known that extract of 
meat does not contain all the nutriment in the meat, and most of 
the modes of preserving meat are also liable to the same objec- 
tion, besides being cumbrous and costly. Dr. Ungerer thinks 
he has discovered a method which is free from these objections 
and meets all requirements. Hedries the baked meat at a tem- 
perature of about 220° Fah., so that all the water contained in it is 
abstracted within half an hour, and the residue admits of being 
easily reduced to a fine yellow powder, which can be prepared 
for convenient packing by being eon into tablets or blocks. 
Dingler’s Polytechnisches Fournal, 


A Remedy for Sea-sickness.—Dr. Obet, in the Revue 
Industrielle, recommends 1 to 2 grammes (15 to 30 grains troy) 
of chloral in the form of syrup as a remedy for sea-sickness. 


Consumption of Eggs.—It is stated that eggs to the 
value of three millions sterling are imported into this country. 
An English hen is said to lay 200 eggs a year, a French one 
about 100, and a Spanish one less than Io0o. 


A New Mash-Apparatus.—Mr. C. SEIBEL, of St. 
Louis, has invented a new mash-apparatus, consisting of an 
upright wide pipe, which on the one hand is connected with 
spiral-formed double-faced sloping plates arranged round it, and 
on the other with a steam conduit-pipe. The upper face of the 
plates has many small holes in it, through which the steam 
pours out. The malt falls from above on the plates, and slides, 
while exposed to the continued action of the out-pouring steam, 
slowly down to the bottom, which it reaches in the condition of 
soft pap. The whole is enclosed in a cylindrical iron case 
which has an opening above for the malt falling in, and below 
opens into a wide pipe through which the mixed malt flows 
away. Stummer’s Ingénieur, May 26, 1876. 


Condensed Eggs.—A manufactory for condensing eggs 
has lately been established at Passau. The eggs are carefully 
selected, dried, and then reduced to a fine powder, which is 
packed in tin boxes, like condensed milk, for exportation. 
According to Professors PETTENKOFER and LIEBIG, they are in 
this form a very nutritious article of food. It is said themilitary 
authorities in Germany contemplate using them for the service 
of the imperial army, as they thus occupy little room and yet 
contain a great quantity of nutriment. They are already sold in 
this country. Gewerbe Zeitung, No. 20, 1876. 


§ 5. Fuel, Heating, Illumination, 8c. 


Artificial Combustible.—M. LoIsEau manufactures in 
Pennsylvania very good conglomerates from anthracite coal- 
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dust. He uses 95 per cent. of coal-dust, 5 per cent. of clay, and 
a small quantity of a mixture like bird-lime, prepared with rye 
flour and slaked lime. The product is made up in portions 
about the size of a hen’s egg. To protect them from damp, they 
are plunged in a solution of crude benzine and candle gum, a 
residue obtained in the treatment of paraffin. Revue Industrielle, 
May 24, 1876. © 


Improved Manufacture of Gas.—The apparatus of 
Messrs. KIDD and BARFF, for manufacturing illuminating gas, 
consists of an iron drum or upright cylinder, into which is put 
carbonic combustible of any sort. Carbonised turf gives very 
good results. Anthracite reduced to powder, coke, and wood 
charcoal, may also be employed with advantage. Outside the 
cylinder is established a system of circular tubes, which are 
filled with water brought from an elevated reservoir. 

The combustible is lighted, and the heat of combustion pro- 
duces steam with a pressure corresponding to the height of the 
reservoir. A small tube conducts it below the cylinder, and 
discharges it in the form of a jet into a larger pipe placed 
beside the ash-pan. The steam-jet causes a current of air, and 
the mixture so formed goes into the ash-pan, and passes from 
below upwards through the inflamed layer of combustible. 

Then follows a series of interesting re-actions. The steam, 
air, and combustible re-act mutually. The oxygen of the air and 
steam combines with the combustible to form a certain propor- 
tion of oxide of carbon, and a much smaller quantity of car- 
bonic acid. The hydrogen set at liberty and the nitrogen are 
again found in the mixture on departure. The nitrogen is 
merely troublesome. The quantity of carbonic acid may be 
greatly reduced by increasing the height of the layer of com- 
bustible. The oxide of carbon and the hydrogen represent 
about 43 per cent. of the mixture. A sample of the gas ob- 
tained by means of carbonised turf contained, according to 
M. Keates, oxide of carbon, 28°5 per cent., hydrogen, 14°5 per 
cent., nitrogen, 53 per cent., and carbonic acid, 4 per cent. 

The gas does not contain sulphur, free or in combination, and 
M. Keates observes that to employ it as illuminating gas it 
would be sufficient to free it from carbonic acid, which is not a 
very great difficulty. According to his calculations, a ton of 
carbon would by this process give about 2,800 cubic metres 
(about 98,805 cubic ft.) of combustible gas. If the nitrogen be 
taken into account, there will be double this volume. As car- 
bonised turf and charcoal are comparatively cheap, water and 
air still cheaper, and the labour not troublesome, the gas can 
be produced at a low price. 

The work is continuous, without the necessity of filling or 
emptying retorts, as in gas works. As the consumption of com- 
bustible goes on, closed chests, managed by means of levers, 
bring fresh supplies. The residue is reduced to a very small 
portion of cinders, and all the carbon is carried away in a state 
of gaseous combination. 


The purity of the gas is one of the principal qualities. It- 


burns without causing the least smell, and produces nothing 
but carbonic acid and water, so that it does not act injuriously 
on painting and gilding. In addition to these advantages, the 
method has the recommendation of simplicity of apparatus and 
management, Revue Industrielle. 


§ 6. Miscellaneous. 


The Resources of Central Africa.—According to 
LIEUT. CAMERON’S account, the resources of Central Africa are 
not only very varied, but well nigh boundless in extent. Inde- 
pendently of a marvellous fertility, superior perhaps to that of 
India, Mexico, and Brazil, it possesses beds of coal and iron 
which might suffice for the whole world’s consumption for cen- 
turies. The iron ore occurs there in several varieties, and the 
copper, which is abundant, is often found in considerable native 
masses. The country is also very rich in ivory. On eve 
hand there are thickets of nutmeg trees, forests of palm oil 
trees, and various species of cotton. The country is also 
healthy for Europeans, intersected by large lakes and navigable 
rivers, and occupied by a people not entirely barbarous, though 
uncivilized. The only drawback is the prevalence of the slave 
trade among them. 


Black Glass.—The articles made at Venice of black glass 
are distinguished above all other productions of that sort b 
their deep black colour, and on this account meet with muc 
favour. Dr. KAYSER, of Niirnberg, investigated the composition 
of a frit from a Venetian glass factory, and also some black 
glass wares made there. The following were the results :— 

:. The glass frit had the ordinary appearance of a frit, and 
showed under the microscope isolated small pieces of black 





glass. In hot water 29.7 per cent. were soluble, consisting of 
alkalies and salts of magnesia. These were in combination 
with carbonic acid, chlorine, and sulphuric acid. 

The frit, out of 100 parts, contained :— 





Silicic acid eit ° . + 55-57 parts. 
Clay . . . ; ° i os ee 
Oxide of iron . e . ° o, 128 a 
Protoxide of manganese . . . 180 » 
Carbonate of lime . é Cas 
Sulphate of magnesia . s “SBR "Ss 
Sulphate of soda ‘ ° . gets 
Hydrochlorate of potass . e oa 
Hydrochlorate of soda. ° . me . 
Carbonate of soda . ‘ Stas: ys 
100.14 


2. A rod of black glass, such as is used for the manufacture of 
glass pearls, out of 100 parts, contained :— 


Silicic acid ee a - . 69.69 parts, 
Clay. . ‘ ° ° - OR» 
Oxide of iron ; ‘ ‘“ 2.43 » 
Protoxide of manganese . P i.) 5 
Lime. . ; : ° ° .- 2 sw 
Magnesia . ‘ ° ° ° :. ta wo 
Soda. : : ° ° ° » 540 x 
99.65 


From the above analysis it was probable that the black colour 
of the glass is caused by the large proportion of manganese in 
it. To certify this conclusion, a mixture of sand, soda, and 
powdered manganese ore (to the extent of 15 per cent.) was 
melted in a Perrot’s glass furnace. The glass substance obtained 
was deep black while in very thin layers, and dark violet when 
drawn out in very thin threads, as well as in thin splints. Hence, 
in point of colour, it was exactly like the Venetian black glass. 
Gewerbehalle, F une, 1876. 


The Population of Germany.—The results of the 
German census of 1875, recently published, show that the popu- 
lation of the empire goes on increasing. The total population 
amounted, Dec. 31, 1875, to 42,757,812. At the preceding census, 
Dec. 31, 1871, the total, including the troops then in France, was 
41,058,792. Consequently, in the four years, there was an in- 
crease of 1,699,020, or I’ol per cent. per annum. In the preceding 
four years, from 1867 to 1871, the population had increased by 
951,617, without taking into account the annexation of Alsace-Lor- 
raine, so that the average increase was *58 per cent. per annum. 
The chief causes of the increase are the reduction of emigration 
and the excess of births over deaths.—L’ Economista, F une 4, 1876. 


Atmospheric Telegraph. — Electricity, which is em- 
ployed with so much advantage for communications at a great 
distance, is less suitable within the limits of a house or public 
building, on account of the expense. Electro-telegraphic appa- 
ratus, besides being costly and delicate in construction, requires 

ractical skill for its management. Signor GUATTARI, of Milan, 
fas endeavoured to meet these difficulties by substituting for 
electricity the undulatory motion of air, with an apparatus easy 
to work, simple in construction, moderate in cost, capable of 
being set up anywhere, and safely entrusted to any one who is 
able to read. He has displayed great ingenuity in adapting it to 
its various uses. One set of apparatus is constructed for com- 
munications within the limits of 100, 500, and 1,000 metres (about 
109, 546, and 1,093 yards); others, slightly modified, are appli- 
cable to railway trains, for enabling the passengers to communi- 
cate with the guard and engine-driver, or to vessels for connecting 
the various parts together. The inventor has constructed one 
capable of carrying communications to a distance of several 
miles ; but this, though a feat of great skill, is not likely to be of 
much practical use. 

After a long course of experiment, Signor Guattari came to 
the conclusion that, for distances not exceeding about a kilo- 
metre (1,093 yards), the best available means to be employed 
was the undulatory motion of air at the ordinary pressure. An 
apparatus is set up at each end of the distance, and the two are 
connected by a tube of metal or gum-elastic, for conveying the 
undulations of air. A slight pressure with the finger suffices to 
bring a small bellows, at one extremity of the tube, into action, 
so as to produce an undulation along the tube and at the other 
extremity with great rapidity. To produce and maintain this 
effect with regularity, it is not necessary that the tube should be 
air-tight. Even if there were cracks in it through which the 
air escaped, the transmission would not cease or be impeded. 
This is a very essential peculiarity, which distinguishes Signor 
Guattari’s invention from all other systems of atmospheric com- 
munication. 
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The undulation acts through the medium of an elastic mem- 
brane upon a needle, so as to make it point to letters, words, or 
ciphers, and thus convey the message required. It is impossible 
to give a more minute description of the invention without a 
drawing, but the general principle of it may be gathered from 
what has been said. <Adridged from the Rivista Scientifico-In- 
dustriale, April, 1876. 


Coral Fishing and Manufacture.—Up to a recent 
eriod, coral fishing was carried on almost exclusively by the 
talians, and even at the present day they practise it more than 

any other nation. At the end of the year 1869, there were 433 
Italian coral fishing-boats, 329 of which belonged to Torre del 
Greco. The shores most frequented by coral vessels were those 
of Sardinia. The quantity of coral annually fished by Italian 
vessels, according to the average of the recent years, exceeds 
4,000,000 lire (160,000/.). This fishery, has, however, declined 
since 1865, owing to the circumstance that in several ports of 
Algeria—and especially that of La.Calle, four-fifths of the popu- 
lation of which place are engaged in coral fishing—there are 
more than a hundred coral fishing-boats sailing under the French 
flag, but having crews entirely composed of Italians, who have 
become French subjects to avoid military service. The only 
others who engage in coral fishing are the Spaniards, who have 
sixty vessels. Altogether, the coral fishery of other nations than 
the Italian does not amount to a million and a half lire (60,000/.) 
a year. 

Coral furnishes the chief material for an important industry, 
which is almost entirely in the hands of the Italians. Ofthe 
78,000 kilogrammes (about 1,532 cwt.) of coral, amounting to 72 
million lire (300,000/.), fished by Italians and other nations, a 
small portion, weighing about 5,000 kilogrammes (982 cwt.), of 
more highly esteemed colour and quality, is sold, after having 
been worked up by goldsmiths into various forms, as an accessory 
part of jewellery. The remainder, of mercantile quality, serves 
for the manufacture of articles consisting entirely or chiefly of 
coral. In Italy 6,000 workpeople, men and women, are em- 
ployed in the working of coral in more than sixty manufactories. 
The value of coral annually worked amounts to 9} million lire 
(380,000/.) About two-thirds of it are exported to Russian 
Poland, Bombay, Madras, Calcutta, and Indo-China, where it is 
extensively used. Abridged from L’Economista, May 28, 1876. 


Female Labour in Germany.—The German Govern- 
ment has lately published the results of an investigation by 
various states of the empire with regard to the employment of 
women in manufacture. From the returns, it appears that | 
about 226,000 women above sixteen years of age are so em- 
ployed inthe empire. Of that number, 24 per cent. are between 
sixteen and eighteen, 42 per cent. between nineteen and twenty- 
five, 34 per cent. above twenty-five. About one-fourth of the 
whole are married. Comparing the working women with the 
whole female population, it appears that in Prussia they form | 
only 1 per cent. of the whole, in Bavaria, three-quarters per cent., | 
in Saxony, more than 3 per cent., and in Wurtemberg a little 
more than I per cent. 

If they are divided into groups according to age, it is found 
that in Prussia there are 690,000 girls between sixteen and 
eighteen, of whom 4 per cent. are engaged in manufacture ; in 
Bavaria there are 125,000, of whom 2: per cent. are employed 
in factories; in Saxony, 14 per cent. out of 75,000; and in 
Wurtemberg, 5 per cent. out of 44,500. In Prussia, 34 per cent. 
between nineteen and twenty, out of 1,529,000, work in manu- 
facture ; in Bavaria, 2 per cent. out of 290,500; in Saxony, 11 per | 
cent. out of 166,500; and in Wurtemberg, 3 per cent. out of 
111,000, 

More than half (128,500) the total number of workers are 
employed in textile industry, 34,000 in the manufacture of 
cigars, and the rest in various branches of industry. The du- 
ration of work is from ten to eleven hours a day, and never | 
exceeds thirteen hours. The usual wages are 5s. to 8s, a week. 
If some get less, others get as much as 195. to 245. a week. 
LP’Economista, May 28, 1876. 


The Chinese Navy.—There are now thirty-eight vessels 
in the Chinese navy in actual service. Of these, fifteen were 
built at the arsenal of Foo-Chow, eleven at that of Shanghae, 
and the rest abroad. The arsenal of Foo-Chow is completely 
fitted up for building ships of large dimensions, and those it has 





launched are remarkable for their excellent construction and 
sailing qualities. One of them, the Yangwoo, is a vessel of 
I 400 tons, with an engine of 750 horse-power. China has now 
a naval school containing more than 200 students, which has 
already sent out some excellent sailors. £/ Porvenir de la 
Industria. 


The Development of the Trade of the World.— 


trade, and means of communication of the five divisions of the 
world, the development of international trade is shown by 
tables, in which the total imports and exports of the different 
countries are given according to their values. The “ Econo- 
miste Frangais,” in an article on the subject, adds to the 
numbers given by Dr. Neumann those supplied by M. Chemin- 
Dupontés, in his “ Résumé du Commerce générale du Globe” 
for the year 1852, and shows the rate of increase. The values 
are in millions of francs. 





I, EUROPE. : 

Year. Imports. Exports. Total. éo a. 

cent. 

Great Britain . . . 1873 9,362 6,440 15,802 8,000 974 

France . . . . «. 5872 4,802 4:756 9,258 3;500 1645 

Germany . . . . 1872 4,335 3,118 7,453 — abe 

Belgium. . . . . 1871 2,439 2,058 4,497 1,194 277 

ROSSIRD . .. . so 1878 “TOET 126% 29012 7o4 267 

Austro-Hungary . . 1873 1,457 1,059 2,516 800 214% 

italy .-. . . » « 3873 1,286 4,133 2,420 350 5014 

Netherlands . . . 1872 1,312 1,030 2,342 1,262 852% 
Oth E 

Beres POPE YY 776 1263 3039 — 

Total . . . . « « 28,000 22,000 50,000 21,000 140 


II. AMERICA. 
United States. . . 1873 3,080 2,976 6,056 2,300 163% 


Canaga . .. . + M72 567 42s. gos — _ 
Brazil. . . . ». . 1872 440 500 940 #1360 161 
coms 3 54. 5 « Meee 249 250 499 140 x 


256 
ee os Ss 176 = 31 487 — = 
Argentine Republic . 1872 277 164 441 1,000 342 
Cia: . . « + s FOOO)6 67S OC _— 
Mexico . . . » « 1070 120 130 250 — _— 
Other Countries _ 656 659 1,315 — — 


‘SOI . 5 6 « + «) B90 «$B tao. 





III. Asta. 

Chma.. .« . « +. .« 28072 2,556. 1,583 -3,170 —_- — 
British India . . . 1872 852 1,595 2,447 500 389% 
Java, Gc. . . . » 1872 1399 . 350 405 - — 
Sunda Island . . . 1868 192 177. 369 -_- — 
Coon «+ so + Meet 121 ot. 212 —- — 
TAU sis. os. s,s, SORE gI 99 190 _-_ — 
Cochin China. . . 1869 103 65 168 _- — 
Other Countries . . — 136 130 266 - — 

Total . . e+ « « . 3220 4,560 9,920 —_- — 


1V. AUSTRALIA. 


Victoria... «.s « «$tay2 345 350 8©=6.: 695 
New South Wales . 1872 232 264 496 


New Zealand . . . 1872 129 131 260 
Other Countries . . — 167. 179 346 
Os se es 873 924 1,797 
V. AFRICA. 
Egypt. . ... . 1672 409 «4153 «8562 
Algeria + os ec ae TOL 32 407 
Cape Colonies. . . 1872 110 117 227 
Other Countries . . — 192 176 368 
i ae aero 906 = «4558s: 1,464 


A new source of Paper.—Paper is said to be manu- 


| factured in the island of Guadaloupe out of sugar-cane waste. 


The product is remarkable for strength, fine texture, and smooth 
surface. Jilustrirte Zeitung, May 15, 1876. 


The Société Industrielle de Mulhouse and its 
Fiftieth Anniversary.—This prosperous and useful Society 
has just celebrated its fiftieth anniversary by the inauguration of 
an exhibition of the products of the industry and arts of Alsace. 
It was a grand festival in honour of industry and science applied 
to industrial improvement in all its forms. 

The founders of the association met in 1826, to the number of 


| twenty-two, for the purpose of improving industry, extricating it 


from routine and blind custom, raising it to the rank of a true 
science, and thus ensuring for it a prosperous advancement. 
They sought, not without reason, to compensate, by improved 


| processes, for the superior natural advantages of other countries. 
| For this purpose they looked to science to teach them how to 
| make the most of their resources, and, by superior technical edu- 
n Dr. Neumann’s recently published work on the productions, | cation, to give a value to their labour which might enable them 
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to compete with other nations more abundantly supplied with 
natural resources, and, in spite of many difficulties, they have 
persevered manfully in a course of continual progress and suc- 
cess. 

The operations of the Society during the past fifty years afford 
ample proof of its activity and utility. They include alf branches 
of applied science, as well as pure science. There are special 
committees devoted to chemistry, mechanics, the natural sciences, 
local history, statistics, and social economy. The Society has 
honourably distinguished itself by its attention-to the ameliora- 
tion of the condition of the workpeople. 

After the crowded business meeting a brilliant banquet took 
place, lighted by electric light, and attended by four hundred 
guests. Abridged from Les Mondes, Fune 8, 1876. 


A Cement for Joining Pieces of Leather.—A 
cement which has been found useful for this purpose may be 
prepared by mixing ten parts of bisulphate of carbon, one of oil 
of turpentine, and so much gutta-percha as is necessary to 
produce a thick fluidity. The leather must be first freed from 
all grease, which can be done by simply laying it in a cloth and 
se this with a hot iron. The parts to be joined, after 

eing brought into contact with the cement, require to be 
kept pressed together until they are quite dry. Stummer’s 
Ingénieur, May 26, 1876. 


Cement for Leather Reins.—Put equal quantities of 
ordinary glue and isinglass into a caldron, and pour on them 
water enough to cover them. Let them stand in this state for 
ten hours, till they are thoroughly soaked. Then heat to boiling, 
and add pure tannin till the mixture assumes the appearance of 
white of egg. After the hair-side of the leather, which serves as 
a surface for the cement, has been sufficiently smoothed, apply 
the cement while warm, and rub the surfaces to be joined firmly 
together, and leave them for several hours to dry. If the cement 
is properly made, the reins will require no further joining (by 
riveting, &c.) as the cement exhibits almost the same character 
as the leather itself. Stummer’s Ingénieur, May 26, 1876. 


Cement for Fastening Leather on Iron or Glass. 
Dissolve a quart of glue in good wine or cider vinegar, add an 
ounce of oil of turpentine, and boil the mixture for twelve hours. 
A cement fit for use will then be obtained. Stummer’s Ingénieur, 
May 26. 


Sulphate of Tungsten as a Substitute for 
Graphite.—According to M. RICHE, if sulphur is melted with 
acid tungstate of potass or soda, and the substance lixiviated with 
water, there is a residue of sulphate of tungsten of a bluish 
black colour in soft and very fine crystals, which colour the hand 
or paper, and can be collected under moderate pressure. This 
substance may perhaps serve as a substitute for graphite in the 
making of lead pencils and electro-plating. Stummers In- 
génieur, May 26, 1876, 


BROCKELBANK’S AUTOMATIC RAILWAY 
COUPLING. 


HE frequency of accidents on railway lines, espe- 
cially on those that are blessed with a heavy goods 
traffic, makes it a matter of urgent importance to 
devise the best means of safety for those who 
travel by these great thoroughfares of trade, 
without lessening the carrying capacity of the 

roads. To many whose opinions are worthy of respect, it has 

seemed evident that only the use of separate lines for passenger 
and for goods traffic can prevent effectually the recurrence of 
that class of frequent accidents caused by the collision of 
express trains with trains of burden. A rather more practical 
view was advanced by a director of one of the leading railways, 
some months ago, at a meeting of the British Iron Trade Associa- 
tion. It appeared quite clear to him that if this suggestion were 
adopted, and separate lines for mineral and passenger traffic 
were constructed there would necessarily be a great increase not 
only in the passenger but in the goods rates, and that the dupli- 
cation of the lines would not secure the safety of the passengers 
and railway employés, for the goods trains would be compelled 
from time to time to pass across the other lines in order to com- 
municate with the other side of the railway. The chairman of 
one of the great English companies also gave his opinion at the 
same meeting that two sets of lines would be impracticable, and 
that the hundreds of millions sterling required to carry out such 
an idea could not reasonably be spent without getting some 








dividends in return for theexpenditure. As nearly all accidents 
by collision occur in shunting, or where a train crosses the 
line of another, and not by one train overtaking another, an 
immunity from accident, therefore, in the opinion of good judges, 
would not be secured by multiplication of the lines. 

The self-acting railway coupling of Mr. T. A. Brockelbank, of 
London, is an invention which promises very greatly to increase 
the facilities of railway traffic, and to save the lives of thousands 
of railway servants. The chief inspector of railways, in his 
return for 1873, reported 1,944 railway servants killed and 
injured. In 1874 the number rose to 3,603, and in his report 
for that year the chief inspector points to the extreme danger of 
shunting operations in the following language: “The total 
number as above stated killed and injured, of employés alone, 
is in itself a startling and melancholy result of a year’s working, 
but the much greater proportion in certain classes of railway 
servants demands the most serious attention; it will be right not 
only to dwell upon it for one year, but to scrutinize annually 
with increasing care and accuracy the causes of so many 
casualties, not for the sake of producing excitement on the 
subject, nor for the sake of censure, but in order calmly to con- 
sider the means by which so much destruction of life and limb 
may be lessened, and to determine deliberately upon the im- 
provements in construction or in working, in appliances or in 
system, in training or in discipline, which may with that view be 
advantageously adopted.” 

In 1875 the return was more unfavourable, and the casualties 
among railway employés amounted to 4,383, and with more clear- 
ness than in preceding reports the cause of the increase is indi- 
cated : “ onein every twenty men engaged in shunting operations 
received death or injury during that year.” 

It cannot be difficult to account for the number of accidents 
to railway servants while coupling and uncoupling vehicles, if 
we consider for a moment how much work of this kind is con- 
stantly done on all railways, and what risks are continually run, 
through the use of coupling appliances dangerous in their work- 
ing. The methods in vogue of connecting railway carriages are 
admirable in certain respects, but nearly all require the personal 
attention and presence of an employé to adjust them, and in 
short they are not usually automatic. 

The man engaged in shunting cannot take time to walk from 
point to point as he is wanted. He must often climb upon en- 
gines and trains in motion. He is generally sure-footed, but one 
day he is careless or tired and he slips and falls, and the re- 
morseless engine runs over his leg or head, or if he escapes this 
danger unharmed, he is caught between the buffers in an un- 
thinking moment, when coupling carriages, and crushed to 
death. 

The Brockelbank coupling consists of a large link flattened at 
the end like a wedge and having at its extremity a hook, so 
made that when the carriages come together for coupling the 
hook of one of the links must fall into the loop of the other, when 
the buffers are driven in. When slack, oak coupling rests on 
its support at an angle; when the draw bars are tightened 
each rises to a horizontal position ; the connection is so easily 
accomplished that “a heavy engine can run quickly a a light 
passenger-carriage standing alone on the line, and holdit. Again, 
on the run, three or four waggons have been sent running away on 
an incline, and followed and brought back several times by the en- 
gine and other vehicles sent after them.” From the accompany- 
ing cuts a better idea will be gained than from any technical 
description. A lever arrangement connects with each link, so 
that the man, without going between the carriages, can raise the 
hook out of the link of the adjoining carriage and disengage it. 
He may leave the link in an erect position or let the lever fall, 
when the links fall in such a position as to couple again when 
the carriages are again driven together. 

On break-vans there is a chain attachment which lifts the 
hook when the drawbar is elongated. The drawbar is formed 
of a piece of iron cut in half. On one piece is made a right- 
handed and on the other a left-handed screw, and they are 
united by a square bar about 8 or 9 inches long, pierced with 
right and left screws to receive the smaller bars. A revolving 
wheel within the break-van turns the long square point of the 
draw-bar and elongates or shortens it. 

Mr. Brockelbank says that the first trial he ever attempted 
with this coupling was with the carriage apparatus. “I mounted 
the break-van, and, with a train of five carriages behind me, 
signalled the engine to couple up on approaching the brake 
coupling, and ran into that of the engine. Naturally enough, 
great interest surrounded my actions, and I directed the driver 
to do two things only—to go on when I signalled, and stop when 
called upon. We started, and got up a brisk pace, and without 
any warning to the engine-driver I unloosed and released the 
train from the engine by a few turns of the wheel ; at the same 
moment I signalled to him to go on, the engine flew away with- 
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out its load. The driver, fearing something was wrong, at once 
shut off steam and put on the engine break. The impetus of the 
train carried it gently up to the engine, and the connection was 
again complete. The driver and stoker jumped down and com- 
miserated me on the supposed failure of my apparatus.” 

This coupling can be worked on the sharpest curves, it is 
simple in its action, and there are no springs or counter-weights 
to rust connected with it. It can be readily adjusted to the re- 
quirements of English and Continental railway traffic without 
any sudden change in rolling stock, and as the recent tests ap- 
pear to have had a satisfactory issue, it will probably, sooner or 
later, come into general use. Another of its merits is, that it 
can be readily adjusted to any length of buffer. As it never 
fails in its automatic action, it will be a great boon in breaking 
up and shunting goods’ trains on dark nights and foggy days. 
We shall not hear so frequently during the excursion season that 
the inevitable goods train has blocked the line, and a frightful 
collision has crushed a score or two of victims. 

The trial of the invention, which took place on the Great 
Northern Railway at Holloway, May 24th, was very satisfactory. 
Several members of Parliament, including the Earl of Aberdeen, 
Chairman of the Railway Accidents Commission, and repre- 

_ sentatives of the principal railways at home and abroad, were 
present. Among other experiments, a number of disconnected 
vans scattered along a line were coupled by the impetus given 
by an engine to one van, and coupling and uncoupling on a 
sharp curve was satisfactorily effected. An engine was sent in 
pursuit of a carriage running down an incline, and its course was 
speedily arrested. Other interesting trials proved that the 
Brockelbank self-acting railway coupling bids very fair to be- 
come a necessity, and the means of saving many lives. 

We understand that a syndicate has been formed to help for- 
ward the enterprise, and urge its advantages upon railway men 
from an economical as well as from a humane point of view. 


Engineering, Building, &c. 
ABSTRACTS FROM FOREIGN PERIODICALS. 
§ 1. Engineering. 


MEANS of preventing Accidents from 
Fire-damp.—M. MINAaryY, taking into account 
PL the lightness of fire-damp, the specific gravity of 
S)\\y)| Which is only two-thirds of that of air, and the 
Wy S] slowness with which the two mix together, recom- 
>} mends that at regular distances vertical excava- 
tions or gas receivers of considerable capacity should be made 
in the roofs of the galleries of mines, into which the light car- 
buretted hydrogen would find its way. A metal tube starting 
from the tops of the shaft-frames should branch out to the 
upper part of these gas receivers, and a main collecting pipe rise 
till it reaches an absorbing ventilator, which will throw out the 
combustible gas into the air. Zechnologiste, May 27, 1876, 


The Use of Ventilators for producing Draught 
in Furnaces.—In order that a furnace may burn well, the 
air which supplies the elements of combustion must be renewed 
in fixed quantities. At present in nearly all factories the outer air 
is drawn in by means of iron plate or brick chimneys, the height 
and diameter of which are calculated in proportion to the sur- 
face of the furnace and the quantity of combustible to be burnt 
per square yard per hour. sgh 

The draught is owing to the motion of the air in the chimney 
when it is at a higher temperature than the outer air. During 
combustion the temperature of the air in the chimney is gene- 
rally about 570° F. This heat ought not to be considered as a 
total loss, since it represents the moving force necessary for 
supplying the air in the chimney. But this system is costly, 
and the use of ventilators to obtain the air necessary for com- 
bustion would effect a great saving. 

The heat necessary to produce the draught represents a large 

uantity of combustible. It is reckoned at quite 25 per cent. of 
the combustible consumed. 

The construction of chimneys is subject to limitation. The 
draught increases in proportion to the square root of the height, 
while the friction increases in proportion to the height. There is 
consequently a limit, which is about sixty-five feet, beyond which 
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the expense of combustible necessary for the draught increases | 


considerably. It would be impossible to increase the diameter 
of the chimney with a view to diminish the friction, because the 
advantage gained would be counteracted by the increase of 
cooling surface. ; a 

By the use of ventilators to obtain the outer air this incon- 





venience is avoided, and a great saving effected. It is calculated 
that a ventilator would require only one-tenth of the combustible 
required by an ordinary chimney. The saving, however, cannot 
be realised unless the heat is completely utilised before the pro- 
ducts of combustion are allowed to escape into the air. This 
condition is completely fulfilled by ventilators, because the 
admission of air can be regulated according to the requirements 
of combustion, and, moreover, the hot gases can be conveyed 
— any apparatus to heat the water necessary to feed the 
oiler. 

With ventilators iron plate chimneys may be employed, which 
are cheaper than brick ones, and they may be built as low as 
may be desired. If brick chimneys are used, the materials may 
be of inferior quality, the quantity of fire-bricks may be dimin- 
ished, and they may even be altogether omitted, nothing but 
cement being used, which is cheaper. Moniteur Industriel 
Belge, May 20, 1876. 


Wood Paving.—The competition between granite, as- 
phalt, and wood, as materials for paving the City of London, 
has at length been finally decided in favour of wood, after many 
experiments and careful consideration. Mr. Heywood, the City 
Engineer, calculates that a horse can go 132 miles on granite 
before being exhausted, 191 on asphalt, and 415 on wood. 

Though asphalt is slightly cheaper than wood, the latter has 
the advantage in other respects. Wood is incomparably superior 
to granite in facility of drawing and absence of noise; and, pro- 
vided the water runs off the surface, it is one of the most durable 
kinds of pavement. The ease with which it can be laid down 
and repaired is another important advantage. 


The Fish-Torpedo.—WHITEHEAD’s fish-torpedo, the 
patent of which has been purchased by Government, is the 
subject of frequent experiments, with a view to its improvement. 
It has already been so far improved, as to be capable of going 
under water about 1,100 yards in a straight line, and then 
bursting and striking the vessel aimed at, either in the line of 
flotation or at the keel. It is thought its effects might be 
nullified by placing round the vessel a vast metallic net, or sort 
of protecting crinoline, against which the torpedo would ex- 
plode. Attempts are now being made to overcome this diffi- 
culty by rendering the torpedo capable of getting through the 
net-work and reaching the vessel, and also to reduce the weight 
of the machine, so as to make the most of the limited force of 
compressed air it contains. 


Cork-stuffing in Iron-clads. — It is stated that the 
Admiralty intend to stuff the double bottom of the iron-clad 
Agamemnon, which is building at Chatham dockyard, with cork, 
so that if only the outer coating is injured, it may be more 
capable of floating. The vessel is 282 ft. long and 66 broad, of 
8,492 tons, with an engine of 6,000 horse-power and a double 
screw. The four guns it is to carry are to be placed in two 
towers, 


To apply India-rubber Packing to Flange Joints. 
—According to the “ Maschinenbauer,” both the flange and the 
india-rubber ring should be rubbed on the surfaces of contact 
with chalk, especially in the places where the junction is some- 
times too open. The chalk prevents the adhesion of the india- 
rubber, and the separation of the connection can be effected 
without injury to the india-rubber, even if it has been rendered 
hard and brittle by heat. Hence the india-rubber can be long 
in use. Stummer’s Ingénieur, May 26, 1876. 


The First Railway in China.—It appears that the first 
railway in China, between Shang-hai and the mouth of the 
river, has met with some opposition from the mandarins, but 
the public has shown no aversion to this invention from the 
west. The purchase of the land and the construction of the line 
have been carried on vigorously, and the inhabitants have testi- 
fied their good will. Many visitors attentively observe the works, 
and some Chinese of distinction have even ventured to get into 
the trucks and take a trip on the line. Experience has con- 
vinced them of the advantage of this mode of travelling, and 
they have alighted safe and sound to their great delight. In 
order not to render the people uneasy, the engine at work on the 
line of two or three miles’ length has only two or three horse- 
power, and is said to be no larger than a big dog. Revue In- 
dustrielle, Fune 21, 1876. 


§ 2. Building, Decoration, ec. 


Preparation of a Tenacious and Cheap Ce- 
ment.—In places where limestone is used for making roads, 
and sometimes gravel, as is generally customary, the road-dust, 
with water, at once furnishes a substance which can be and has 
already been employed with advantage as building cement. 
The goodness and firmness of this cement may be still further 
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increased if the road-dust is mixed with a diluted solution of 
soluble glass. The substance very soon becomes hard, and con- 
sequently should be kept in store only in such quantity as can 
be quickly used. As to the preparation of the soluble glass 
solution, one part of strong soluble glass, if possible, soluble 
silicate of potass, should be beaten fine, and poured into a 
caldron with 100 parts of water, and boiled and stirred until the 
glass is completely dissolved. The resulting solution may be 
further diluted with 50 parts of water, and yet yield satisfactory 
results. Stummer’s Ingénieur, May 26, 1876. 


Patent-right in Japan.—The association of English 
atent-holders for the enactment of international patent laws 
ays special stress in its prospectus on the injury to English 
interests arising from the want of patent protection in Japan, 
and points out that not only has the intelligence of Japanese 
workmen, together with lower wages and cheap raw material, 
closed the Japanese empire against a number of English in- 
ventors, but there is also imminent danger that Japanese imita- 
tions will supplant inventions which have cost the authors heavy 
sacrifice of time and money, in neighbouring China and other 
Eastern countries. The English press in Japan warmly support 
the complaints of their fellow-countrymen, and urge that even 
for the sake of Japanese interests stipulations should be made 
as to patent protection in the treaties between England and 
Japan. 


IMPROVEMENTS IN CHANDELIERS. 


E have much pleasure in introducing to our readers 
the latest and, we may say, best improvement in 
chandeliers. It will be generally admitted by every- 
one that there are great objections to water-slide 
chandeliers. In the first place the chandelier must 

=I be periodically supplied with water poured down 

the tube, otherwise an escape of gas ensues, causing an explosion ; 
or supposing that the escape is not sufficient for apprehension on 
this point, it is very injurious to health, to say nothing of the 
smell being most obnoxious. Then, again, when applying the 
water it is difficult for an inexperienced person to judge when the 

_ slide is full, consequently it often happens 

N that there is an overflow of gaseous water, 

~s much discoloured. In cold climates the 

s water freezes on the slide, causing the 

i tube to crack, and, of course, an escape of 








gas follows ; in warm climates the water 
evaporates so rapidly that the chande- 
lier requires constant attention. Having 
briefly run over some of the many defects 
of the existing water-sliding chandelier, 
we will proceed to describe the “ Patent 
Safety Dry-slide,” which Messrs. Barwell, 
Son, and Fisher, of Birmingham, have 
recently brought out, and known as 
“ Lakin’s Patent,” and which we believe 
effectually remedies all the defects. The 
invention is simple in the extreme, but 
none the less effective, consisting of an 
ingenious application of expansive split 
rings at the terminal point of the interior 
tube of the chandelier, the whole forming 
aclosely-fitting piston working inthetube, 
and moving up and down with the same 
ease as the old water-slide. The follow- 
ing references to the drawing annexed 
will make the matter plain :—A is the 
gas way; B is the piston (of expansive 
split rings) working in the interior tube 
C; D is the outer tube which is ordi- 
narily fitted to every chandelier. 
Chandeliers fitted on this improved 
principle require no water, are perfectly 
safe, an escape of gas being impossible. 
Should the balance weight-chain break 
the chandelier cannot fall, it being caught 
by a metal cap placed at the top of the 
inner tube. The whole of the mechanism 
being composed of metal, the chandeliers 
are peculiarly adapted for hot and cold 
climates—there being no water to freeze 
in cold, or evaporate in hot climates. 
We have seen the invention in opera- 
tion at Messrs. Barwell’s works, and 
having witnessed it tested both practically and theoretically, we 
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can honestly quote it as a genuine and valuable improvement. 
Messrs. Barwell exhibit several chandeliers in working order at 
the Royal Agricultural Show, at Aston, Birmingham (stands 231 
and 388), and we recommend all interested to pay a visit to their 
stands and inspect an invention which is as useful as it is 
ingenious. 


TROUVE’S MILITARY TELEGRAPH. 


(HE military telegraph invented by M. Trouvé de- 
serves attention for two reasons: on the one hand, 
it forms a complete whole adapted for a great num- 
ber of circumstances, and on the other, it has 
already been adopted by more than one European 
: army ; thatis to say, it is no novelty recommended 
by the inventor alone, but a contrivance which has been tested 
and approved by competent authority. It consists of a cable 
with two wires, intended to connect two stations ; and a battery 
and correspondence apparatus for each station. Fig. 1 repre- 








TT LLL LLL La 








Fig. 2. 


sents the line and two stations, or, to speak in less technical 
language, the two correspondents. The officer seen on the right 
has chosen his point of observation. He carries at his belt a 
battery seen by his side, and a telegraphic apparatus about the 
size of a watch, which he can put in his pocket or hook on his 
epaulette when telegraphing. 

The soldier seen going away on the left carries on his back a 
sort of porter’s knot, above which is a large bobbin, wound round 
with the cable, and below is the battery. He has also a small 
telegraphic apparatus hooked above, on the left of the knot. 

As the soldier goes on, the cable unwinds behind him on the 
ground, the bobbin turning on its axis. When the time for tele- 
graphing comes, he unhooks the telegraph apparatus, and, taking 
it in his hand, conveys or receives messages, This may be done 
without even stopping, and before all the cable is unwound. 
There is a kilometre (1,093 yards) of cable on the bobbin. He 
is therefore obliged to stop when he has gone that distance ; but 
messages can be conveyed at half the distance just as well, be- 
cause the communication goes on through the whole cable, 
whether wound or drawn out on the ground. 

The cable has two insulated conductors, each covered with 
gutta-percha, and both united under an india-rubber covering. 
With this protection, it may be extended on a dry or wet-soil, 
and may even be exposed to rain, or cross a stream, without any 





interruption of the communication. It may be observed, by the 
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way, that in consequence of the small electric resistance of the 
line, a little loss would not be of much consequence. 

The two conductors are fastened to the stationary officer’s 
battery before the separation of the two telegraphists. Special 
buttons, marked with letters, leave no room for mistake. Before 
separating, the telegraphists test their apparatus by conveying a 
short phrase both ways. After the moving telegraphist has 
stopped, he informs the other of it by sending the watchword, 
and the exchange of messages begins. 

The soldier who carries the knot seeks paths inaccessible to 
vehicles. If he has to cross a road, he prefers a place where the 
trees allow of his putting the wire high enough to let vehicles and 


cannon go underneath, otherwise it would be liable to be broken 
or crushed and cut by the wheels. To guard against this and 
other mischances, it is necessary that there should be a com- 
panion with the moving telegraphist, to lift the cable over the 
branches of trees, &c. Moreover, as soon as telegraphing is to 
cease, the soldier receives orders to return, and he requires the 
assistance of a companion to wind the cable on the bobbin, who 
then makes use of a winch at the right end of the axis of the 
bobbin (fig. 2), which he turns as the other walks slowly. 

We have shown here two telegraphists, one stationary, the 
other moving. But the second may be accompanied by a third, 
carrying a similar knot and bobbin. When one of them has ex- 





Fig. 1. 


hausted his cable, the second can begin unwinding his, not with- 
out forming a junction between the two cables by means of small 
carbines very ingeniously combined. It will be possible to estab- 





Fig. 3. 


lish communication between two points more than two or several 
kilometres from each other, without at all altering the system. 

To show the whole utility of this simple invention, we may 
mention that, in a case of great urgency, it would be possible to 
carry a line a kilometre long over new land in ten minutes, @. ¢., 
in the time necessary for going that distance on foot. 





It will have been observed that we have spoken of a cable with 
two wires, while the ordinary telegraph has only one, the earth 
being used to serve instead of the return wire. A little reflection 
will show that this flying telegraph system cannot be worked in 
the ordinary way. Military telegraphs are sometimes required 
on unfavourable ground, and at short notice. In plains of sand 
burnt by the sun, as in Algeria, a communication could not be 
established by land, nor in a plain frozen several feet deep. 
Hence M. Trouvé determined to make use of two conductors, 
contrary to ordinary custom, and he was probably right. If his 
system were to be used for great distances, it might be advisable 
to use the two conductors as a single one, and thus reduce the 
resistance of the line by half, and use the earth for the return 
current. 

We have hitherto spoken of the telegraphic line, properly so 
called, which is the most essential part of the whole, the appa- 
ratus for correspondence being only accessory and capable of 
various arrangements. M. Trouvé proposes two—one a dial- 
plate apparatus, the other a Morse system of reading by sound, 
technically called a “ speaker.” 

M. Trouvé’s “ speaker” is represented, half-size, in fig. 3. Its 
size is that of a large watch, and it can be carried in a pocket. 
The box is of metal, being usually made of brass nickelized by 
electro-plating. It is represented with one of the sides off, to 
show the mechanism, which is very simple. An electro-magnet 
forms its chief part. Its armour, placed below, has a limited 
movement about an axis placed by the side of the spectator. 
This armour strikes a button at the bottom of the box behind. 
These little strokes make sufficient noise with a suitable battery 
for reading easily without putting the apparatus to the ear. It 
is to be observed that the “ speaker” box serves as a sounding 
chest, and adds to the distinctness of the sound. 

The manipulator, or Morse key, is placed outside the box. It 
is a small lever, which turns on the pivot of an axis, the end of 
which projects. The manipulation can be performed with the 
end of the fore-finger of the right hand, the box being held in 
the left. ; 

M. Trouvé had formerly a still more compact arrangement, 
according to which the manipulation was performed by a button 
placed in the ring of the clapper, like the button of the winder in 
watches wound up without a key. He may, perhaps, revert to 


| this form, which is less liable to accidents. 
































220 THE PRACTICAL MAGAZINE. 





Three insulated conducting wires are attached to the appa- 
ratus, and serve to connect it with the battery and the two lines. 
These conductors are each formed of several very fine copper 
wires, so as to give great suppleness to the whole. They are 
each covered with silk of a special colour. Moreover, the little 
hook in which they terminate is numbered, and the numbers 
correspond to those of the buttons of the battery box to which 
they are to be attached, so that, notwithstanding the haste which 
may sometimes be unavoidable, mistake can hardly be made. 

It remains to speak of the battery itself, which is not the least 
successful part of the invention, and affords incontestable advan- 
tages. This may be described on a future occasion. From what 
has been said, the special character of M. Trouvé’s military tele- 
graph is evident, which is the combination of all its parts (cables, 
battery, manipulation, receiver, alarum) on a man’s back, the 
whole being not larger or heavier than a light soldier’s knapsack. 
Revue Industrielle, Fune 14th, 1876. 


POSITIVE MOTION WIRE CLOTH LOOMS. 


-xasryzr] 1 has hitherto been found impossible to construct 
y~\ (3(e| a machine with steam power for weaving wire 
| ENE successfully. This difficulty has, however, at last 
i) been overcome by Mr. James Lyall, of New 
4 vA, York, who has patented a machine by which wire 
e=63 can be woven of any width, and which will turn 
out from 400 to 1,000 square feet per day of 10 hours, according 
to the size of themesh. The wider the material is woven the 
cheaper it is in proportion, which is the reverse in hand-loom 
weaving from the difficulty of carrying the shuttle. 

One of these machines, weaving wire 9 ft. wide, is now at work 
in London, and can be seen at the Victoria Works, Vine Street, 
York Road, Lambeth, on application by letter, addressed to Mr. 
W. H. Chase, the agent of Mr. James Lyall, as above. 

The following extract is taken from the “ Engineer” :—“ We 
have seen one of these looms in operation. Nothing could be 
more steady than the action of the loom, and the wire-cloth 
produced is quite equal to the best hand-made narrow-width 
fabric.” 

Moreover, the cost of producing the woven wire is very 
small; for instance, to turn out one ton by hand would cost about 
£40, while to weave the same quantity by aid of the above in- 
vention would cost only £2. 

These looms can be worked by boys or girls under the super- 
intendence of one skilled hand, who can look after ten looms. 
An engine of twenty-horse power would be capable of working 
ten of these looms. 








QUICKSILVER IN CALIFORNIA. 


RETURN recently made by Mr. Booker, her 
Majesty’s Consul at San Francisco, includes the 
3] yield of the mines of the district during the past 
year. The total amount reaches 57,131 flasks, 
XS} showing an increase of 30,000 flasks over that of 

DISS] 1874. The New Almaden, New Idria, and Red- 
ington mines have each increased their production, and many 
new mines, under the encouragement afforded by high prices for 
quicksilver, have been opened, and yielded their quota to the 
general supply. The “Guadalupe,” in the neighbourhood of 
New Almaden, which had been closed for many years, has again 
been worked with marked success, the yield with one small 
furnace amounting to 3,415 flasks. The quicksilver deposit, 
known by the name of the “ Sulphur Bank,” in Lake county, 
owned by the California Borax Company, is so different to all other 
cinnabar mines in this country, that a few items in connection 
with it will be read with interest. It forms the southern slope of 
a long low ridge or hill which skirts the extreme eastern end of 
the south shore of Clear Lake. The ground lying between 
the Sulphur Bank and the lake shore is nearly level, and but a 
few feet above the water. At a distance of several hundred feet 
from the shore line, the surface begins to rise until the top of the 
elevation is something over 100 ft. above the water. The rock 
composing the main body of the hill is of volcanic origin, chiefly 
basaltic lava, but occurring in various forms, some hard, heavy, 
and compact, some light and cellular, and much more of it more 
or less decomposed. The bank in which cinnabar has been found 
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is about a quarter of a mile in length, and about one-third as 
much in width, It is without soil or vegetation, and its incrusted 
surface is like that generally formed by the flow of hot mineral 
springs. Some portions are rocky, and loose boulders lie scat- 
tered here and there. Several deep cuts have been made ; they 
show a somewhat varied character. Some of them expose a 
good deal of rocky ground, in which the proportion of valuable 
mineral is very trifling. In others there are generally large 
masses of boulders which are enclosed in and surrounded by a 
soft earthy material. The boulders are in various stages of de- 
composition and disintegration. "Where hard and unaltered they 
appear worthless; when considerably decomposed they are 
penetrated by seams which carry cinnabar. The surrounding 
earthy mass generally shows streaks, seams, and lumps of cinna- 
bar, and again in others the proportion of boulder is less. The 
ground in parts consists largely of a dark, moist, earthy material, 
a sort of hardened or indurated mud, compact, but easily 
“picked” down. The mass is very moist, and the water highly 
acid. In this ground sulphur abounds, and the cinnabar occurs 
in streaks, seams, and bunches, and is almost always to be 
found wherever sought for. In places, the cinnabar deposit 
assumes the proportions of an ore-body. In one part there is a 
body of rich ore of cinnabar crossing the deepest part of the ex- 
cavation, showing on both sides, and having a thickness of four 
or five feet. In these cuts where sinkings have been made 
there are springs of hot water issuing, accompanied by carbonic 
acid, and a strong smell of sulphuretted hydrogen prevails in 
their neighbourhood. From the foregoing it will be seen that 
the cinnabar is not uniformly distributed. In the east end it is 
richer and more disposed to occur in a massive form ; in the 
west end it is very widely and finely distributed, but the ground 
does not appear to be so rich. Experts have estimated the 
quantity of ore in the obviously ore-bearing ground at 662,000 
tons, and the quantity of metal at 1°75 per cent. More than 
half of the quicksilver has been extracted by direct treatment in 
furnaces, and the other by the retorting of the cinnabar obtained 
by washing the fine ore in rockers, etc., concentrating the valu- 
able mineral. Ten Chinamen have washed about ten tons daily, 
yielding about 1,500 lbs. of cinnabar, which being retorted, 
furnish eight to ten tons of metal. The dirt thus washed is all 
preserved for further treatment by some more efficient process. 
The first (Knox and Osborne) furnace had a capacity on ordinary 
ore of twenty-four tons per day, but owing to the large amount 
of sulphur contained in the ore, and the time required for its 
combustion, and further to the large amount of moisture, the 
daily duty was only ten tons. The cost of production is not 
great, as the removal of the ore is easily effected, and the 
sulphur, by the ready ignition of its vapours, maintains the fire 
= a very limited quantity of fuel. The exports have been as 
ollows :— 


Flasks. 

China. ‘ ‘ ; ; P 18,191 
Japan. ; : ‘ : 968 
Australia. ‘ ‘ : : ‘ 832 
Mexico . ‘ ‘ , ° : 5,757 
South America ; . : ‘ 2,149 
Chili , ‘ ' ; . . 355 
New Zealand . ; ; : . 258 
Other countries. . : ; 451 
Total ; . 28,960 


The price at the commencement of the year was $1 55 c. 
per Ib., but under the increased production it rapidly fell till it 
reached 65 c. in July ; after which it rallied to 80, to.85c., but 
at the close fell to 60 c. per lb. 


PREDICTION OF THE WEATHER. 





ONS. GOBIN, an engineer who holds an official 
municipal position at Lyons, has for years made 
constant observations of the changes in the ba- 
rometer in connection with the state of the weather, 
from which he has deduced laws verified by ex- 
perience, with rare exceptions. He is enabled 

by their means to foresee the state of the weather ten to 

twelve hours beforehand, on the average. The length of the 
period in advance may vary, he thinks, with the locality, being 
dependent on the height of the place, the nearness of chains of 
mountains, &c., just as the configuration of coasts affects the 














movement of the tides. 
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The following are the results to which his observations have 
led him :— 

If the barometer falls after having been high, there will 
generally be a change of wind twelve hours afterwards. This 
change will, with rare exceptions, be unaccompanied by rain. 
When the barometer stops in this downward course, rain comes 
twelve hours after the stoppage. If it keeps low, the rain con- 
tinues, and fine weather does not return till ten or twelve hours 
after the moment when the barometer begins to rise regularly. 
This interval is sometimes, but rarely, fifteen or eighteen hours. 

If, while still continuing low, the barometer fluctuates up and 
down, bad weather continues, with alternations of rain and sun- 
shine, which are more marked in proportion as the variations in 
the barometer are more decided, and which follow the changes 
in the barometer in less than ten or twelve hours. 

Lastly, if, as most frequently happens, the barometer, after 
having reached the lowest point, immediately rises steadily with- 
out interruption, rain will come twelve hours afterwards, but will 
soon be followed by fine weather. 

It follows from these laws, which are all derived from the 
same principle, that there may be very fine weather constantly 
for several days, but it may be affirmed beforehand, that it will 
not last long. It appears, also, from the last law, that rain often 
falls when the barometer rises, which may then be even above 
“ change,” if the rise is rapid. 

Other laws deduced from M. Gobin’s observations are the 
following :— 

A slow but steady rise indicates certain and lasting fine 
weather. 

A rapid rise indicates fine weather of short duration, and rain 
comes in less than twelve hours after the lowest settled point. 
Sometimes the interval is not more than six hours, but this is a 
rare case. 

A constant fall with a south wind for more than twelve hours 
indicates a strong south wind, which becomes violent if the baro- 
meter sinks very low. 

A sudden fall during a general descent and a south wind in- 
dicates a very violent squall. 

Summer storms are plainly indicated by the barometer, but 
as they arg local and limited in extent, they may burst forth, not 
at the place of observation, but in the neighbourhood. 

When, after the barometer has been stationary for a very 
short time, or fluctuated slightly in a fall produced by the south 
wind, it begins torain, and the barometer resumes its downward 
movement, the rain continues during the whole period of the 
fall, and the fine weather does not return till twelve hours after 
the commencement of a rise. This case especially occurs when 
there are in the atmosphere two contrary currents, one above 
the other. These currents are shown by the smoke of chimneys, 
and the motion of the clouds. 

When fine weather is brought by the south wind, it does not 
last long. After a long series of fine days the barometer may 
undergo slight variations—though greater than the ordinary 
daily ones—without any fall of rain. 

Similarly in a series of rainy days the smallest changes are ac- 
companied by rain without any violation of the law. In other 
words, rain comes more reluctantly, as it were, after a series of 
fine days, and more readily after a series of wet ones. 

It should be borne in mind that the indications of the baro- 
meter are relative, z.¢. it is the relative movements, not the ab- 
solute height, of the column that serve as grounds for prediction 
as to the weather, with this reservation, however, that the baro- 
meter is oftener high when it is fine, and low when it is wet. 
Thus the barometer may continue above “change,” and rain 
come on, if there is a slight fall followed by a rise, and con- 
versely. On the other hand, it is not uncommon for the baro- 
meter to be at “fair” although it rains, since its falls and rises 
always precede the changes of the weather. Abridged from Les 
Mondes, Fune 1, 1876. 


PHOSPHOROUS BRONZE AND ITS USES. 


HE manufacture of alloys known by the name of 
“ phosphorous bronze,” to which we briefly called 
attention in our last number, and the invention 
of which is due to the founders of the Val-Benoit 

| nickel manufactory near Liége, is rapidly de- 

& | veloping. Many foundries established within the 

last two or three years are devoted to the successful working 

of these new products, both in this country and America. 
The result of analyses and observations hitherto made seems 











to be that phosphorus exercises a double chemical action over 
the metals which compose the alloys. While reducing on the 
whole the oxide of tin contained in the mixture, it at the same 
time forms with the metals it has thus purified a perfectly 
homogeneous alloy, the hardness and resistance of which are 
subject to control. The experiments made in London, Vienna, 
and Berlin, leave no doubt on this point, and establish the 
superiority of phosphorous alloys over ordinary bronze, copper, 
coke-iron, charcoal-iron, and steel. Under the influence of 
strains exceeding the limit of elasticity, or violent shocks, their 
texture does not become crystalline. They are completely free 
from metals easily liable to attack, such as zinc. Sea water, or 
diluted solutions of sulphuric acid, have only a very feeble 
action upon them, and in all cases much less than on pure 
copper. One of their most valuable qualities is, that recasting 
does not occasion the smallest loss in tin. Moreover, their 
degree of liquidity, which may be compared to that of mercury, 
renders it possible to obtain them without blisters, and to have 
perfect mouldings. Their degree of fusibility is nearly the 
same as that of ordinary cannon bronze. 

Their application to military art has led to very minute re- 
searches. Various European governments have had experi- 
ments made which have all established the superiority of 
phosphorous over ordinary bronze. The following are the chief 
purposes to which phosphorous bronze is applied :— 

Toothed Wheels and Transmissions.—These have been often 
made of phosphorous bronze, especially in cases where certain 
parts are exposed to sudden and violent shocks. Many of 
these toothed wheels weigh about a ton and a half. It has 
been‘proved that they do not break, and numerous observations 
show that the teeth of the wheels are twice as hard as those 
made of ordinary bronze. 

Tuyéres.—Phosphorous bronzehas been strongly recommended 
for the manufacture of tuyéres. Those made of it are found very 
superior to the ordinary bronze tuyéres, showing neither fissures 
nor signs of wear by the scoriz after several years. They are 
beginning to be used in this country and in France. In Germany 
they are already extensively used. 

Pump cylinders.—On account of its perfect homogeneity and 
great solidity, phosphorous bronze is well suited for the making 
of cylinders for pumps or hydraulic presses. It is employed in 
the making of fire-engines, and has been used for the perforators 
of the St. Gothard tunnel. 

Segments of eS bronze is well adapted for 
these. Its great elasticity and the little friction it causes render 
it preferable to steel. In engines with three cylinders it has been 
used with great advantage. Moreover, phosphorous bronze is the 
only alloy which has been found to possess sufficient resistance 
for making connecting-rod bearings in engines working at very 
high pressure. 

Parts of machines for powder mills.—An official publication of 
the English government states : “‘ There is an alloy called phos- 
phorous bronze, which may be employed with advantage in pow- 
der mills. Its resistance is almost — to that of iron, and 
when struck it does not give out sparks. It may therefore be 
safely employed in the making of locks, and the iron-work of 
doors, windows, &c.” . 

Heavy shafts and screws for vessels.—The tenacity and great 
resistance of phosphorous bronze render it very suitable for the 
construction of propelling screw shafts. It has lately been used 
for making piston rods and bolts of armour plates. 

Cables.—As me seve bronze does not acquire crystalline 
texture under the influence of continued or oft-repeated shocks, 
and is little liable to attack from caustic or acid water, such as 
is often met with in mines, it is not surprising that it should have 
been applied to the making of cables for transmission, mines, 
telegraphs, &c. 

To ascertain the resistance of phosphorous bronze to the 
chemical action of weak solutions of sulphuric acid, two plates of 
the same thickness were plunged into a bath of acid 10° Baumé, 
the one of copper and the other of phosphorous bronze, and both 
were left there for three months in contact with the air. At the 
end of that time the copper had lost 4°15 per cent. of its weight, 
and the bronze only 2°30. 

Armour plates of ships—Phosphorous bronze admits of being 
easily rolled into plates which oe a much greater resistance 
than the best copper to the action of the sea water. This has 
been incontestably proved by experiments at Blankenberghe, near 
Ostend, which lasted more than six months. 

Bearings.—This important use has particularly attracted the 
attention of the Americans. Phosphorous bronze wears from 
two to five times better than cannon bronze of the best quality, 
heats much less readily, and when hot does not eat away the 
shaft. Hence it is naturally preferred for bearings. Several 
large railway companies in North America have adopted it ex- 
clusively for making bearings of the grease boxes of locomotives 
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and trucks, eccentric rings, digesting furnaces, and other fittings 
of boilers. 

A metal possessing these qualities, and the price of which is 
about the same as that of cannon bronze, must supersede the latter 
before long. In many cases, also, it will compete with iron and 
steel, since it preserves its texture under the influence of the most 
violent shocks. Revue Industrielle, May 31st, 1876. 


Practical Literature. 


THE THEORY OF MACHINES.’ 






HE visitor to the Exhibition of Scientific Appa- 
ratus, which is now being held at South Kensing- 

) 1 4} ton, will have noticed a collection of three hundred 

y Xe -) models sent over from Berlin, from the Academy 

5, C there, by Professor Reuleaux, and this book con- 
“S_ * tains descriptions of many of those very models, 
with others which elucidate his Theory of Machines. The 
term “ Kinematic” is new. It is a word created by the necessi- 
ties of scientific accuracy in matters of expression, and although 
strange to us now it will soon be as familiar as other compre- 
hensive terms of similar origin. Indeed, there is a slight draw- 
back to the welcome this book deserves in the circumstance 
that throughout are many words coined by the learned pro- 
fessor for the sole purpose of setting forth exactly his ideas. 
Mr. Kennedy has done the best he could to render them into 
current English, but he cannot avoid the cramped effect that 
ensues. Doubtless, as we come to accept the principles laid 
down, we shall speedily find the terms employed by the professor 
the most fitting that could have been found. 

Kinematics in this work is, “the Science of Constrained 
Motion ;” that is, motion as it occurs in machines, without re- 
ference to the ideas of either time or force. The term would 
include both theory and application, but this work takes only the 
theoretical aspect, on which it exposes novel methods with clear- 








ness and force. But while theory is the main object, the evolu- 
tion of ideas connected therewith is necessarily practical ; we 
cannot go far in theories without having recourse to illustra- 
tions, which illustrations are at once practical and scientific. 
The difficulty is to obtain theories that are worthy of notice. 
Every quack doctor has a theory, but he has only one eye, and 
that only discerns one object. A sound theory must be compre- 
hensive ; it should take in the whole range of associated theo- 
ries and established data, and bring out a conclusion worth the 
acceptance of the practical genius. 

A glance at the scope of the theoretical questions treated in 

this volume shows that no mere dreamer is telling a dream. 
Theory it is, but it is almost as practical as the ancient theory 
that two and two make four, although the correlative calculations 
are of the most profound character. We have seen by many 
experiments, by much observation, and by the general tone, how 
essential it is that any one who has to do with machinery should 
know with certainty the laws which govern the kind of forces it 
represents and reproduces. A man must know his machine. 
When he has acquired that knowledge he has a chance of im- 
provement ; but he has none whatever before. Whether he be 
a machinist himself, or a user of machinery, the importance of 
his being acquainted with the theory of machines as machines 
is precisely the same. Machinery is now at such a condition of 
eRe that it deserves almost to be admitted among the 
iving forces, and as a man of culture never thinks himself 
worthy of himself without a knowledge of physiology, so he 
that has a machine is bound to know as much as he can of the 
nature and principles of those laws of force, in obedience to 
which his best servant—the machine—has come into being. 

M. Reuleaux has in this volume laid down a complete theory. 
He has not discarded all previous knowledge, and does not 
claim for himself the invention of the theory of machines. He 
embodies what he accepts of the traditions and discoveries that 
are known and available, and blends that with the great store 
he has acquired, evolving therefrom a regular, orderly, scientific 
series of logical deductions, which it will be found difficult to 








1 The Kinematics of Machinery. Outlines of a Theory of Machines. 
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assail. In this enormous creative exercise we are rather dis- 
posed to be glad of his adding a new nomenclature, because as 
the ideas are novel in many respects in themselves, and such as 
are ancient are newly embedded as if disinterred from the 


| débris of the past, the student who masters the ideas and gives 


himself the toil of following the theory, will find it a mental 
advantage to have his new framework in all its parts bearing 
new designations. He will the more readily divide in his own 
mind the explorations of his recent labour from the collected 
mass of his early knowledge and training, and he will find that 
the new theory and its surroundings will be a reproductive 
creature; ever evolving new movements, new uses, new ideas, 
new practices. Herein is the immense difference between the 
old and the new. The old was cramped. It came from circum- 
stance and necessity ; it was of the earth. The new is ideal, 
it is creative, it is reproductive, it is powerful, it is, as nearly 
as things can be, almighty. There is, therefore, no anomaly, 
although there may be a transient inconvenience, in the creation 
of new symbols, new terms, new generalizations. 

M. Reuleaux honours the mathematical past as having, on an 
immovable basis, established the science of mechanics, and 
bends all his powers to the solution of the question, “ How did 
the mechanism or the elements of which it is composed originate? 
What laws govern its building up? or has it laws? Must we 
accept as data what invention may from time to time supply ?” 
It is plain that in these questions there is scope for the exercise 
of every mind that loves the pursuit of knowledge, and desires to 
know the nature of things. The work of the inventor has, with- 
out doubt, formed the data from which much of the floating 
knowledge of machinery and machines is derived ; but we are 
come to a time like unto that in the history of a language, when 
the data—the words—having become familiar, it becomes neces- 
sary, in order to prevent the decay of so happy a medium of 
communication, to collect, arrange, dissect, and examine these 
data, these words, and from them construct a grammar and 
make a dictionary. What the grammar is to the youth of a 
language this volume aims to be to this youth of machines. 
And just as in the orderly arrangements of language for writing 
and printing it is necessary to put away much that sprang from 
accident, and to place the whole under parts of speech, and 
tenses, moods, and the like, so is it in escaping from the past ; 
or rather, because of the immense store gathered thereby, we 
have come to learn the necessity of superseding both the mathe- 


| matician and the inventor in the matter of terms and forms, and 


commence a classification that shall take the form of a new 
language, understood and appreciated by scientific men all over 
the world, and alike acceptable to the mathematician and in- 
ventor, because it avoids the recurrence of repeated calculations 
on the one hand, and abbreviates the work of explanation re- 
quired on the other. M. Reuleaux illustrates this from the life of 
Watt, and he passes under review the whole history of inven- 
tions, showing that while the inventors could evolve effects, they 
could not explain the laws that caused those effects. 

Weare glad to observe our author avoiding everything re- 
sembling empiricism. “The thorough understanding of old 
mechanisms is, however,” says he, “more important than the 
creation of new ones .... To the thorough, thoughtful me- 
chanician, who looks at his work as a serious matter, a scientific 
investigation of the Kinematics of Machinery will be in this 
respect specially valuable. It will relieve him of the minute and 
worrying search after solutions of his problem by rendering it 
possible for him to work systematically . .. . The deepening of 
the comprehension which must occur in the case of the techno- 
logist, in aiding him to understand old machines, will guide him 
to devising new ones, and thus the remodelled science will take 
its share in the real end we have before us—the progressive 
development of the Machine.” But this remodelling, he con- 
tends, requires undisturbed adherence to clear, simple, logical 
principles. A problem he aims to solve is, How to make the 
science of machinery deductive. The difficulties are great, for 
every generation is surrounded by the swaddling bands of edu- 
cation and association, and it is only by a violent wrench that 
men get free. Then there are the schools. These plod on from 
“ precedent to precedent,” repeating the venerable chronicle of 
mechanics, just as if it were a dead Euclid or a course of gram- 
mar, and it requires all the patience a teacher of new modes can 
command to make himself at once useful and accepted. The 
book of our author aims to make clear and add to the positive 
knowledge of the mechanician, so as to increase his understand- 
ing of what he already knows, and make that knowledge more 
thoroughly his own property; for, in the words of Goethe, 
“What is not understood is not possessed.” 
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AN EASY INTRODUCTION TO EUCLID.! 


\ 


ND, 





R, Cuthbertson has rendered a great public servicein 

the issue of this book. He needs no recommenda- 
tion ; for, apart from his position, there are very few 
men equally qualified to treat the subject he has 
chosen ; and his position gives to his words an 
= augmented power. He has re-arranged the early 
books, because the present arrangement makes the First Pro- 
position of Euclid’s First Book a greater stumbling-block than 
those which follow. The division he makes is into Problems 
and Theorems, because the former are more attractive, and 
therefore likely to lead on the student to the graver study ; and 
also because the constructions generally given in theoretical 
works on geometry are not used, whilst those which are selected 
are from treatises on practical geometry, and have no proofs 
attached. In fact the first Four Books of Euclid are covered at 
greater ease and with a more advantageous result than by the 
accepted method. He lays down six axioms to be assumed, and 
passes on to communicate knowledge in a practical and intelli- 
gent manner. 





QUALITATIVE CHEMICAL ANALYSIS.’ 


HIS book deserves a more lengthened résumé than 
space allows. Applied chemistry has grown to 
be a power, and chemical analysis a necessity. 
The field is not absolutely new, but it is so far 
new as to have brought us this most important 
guide, philosopher, and friend. When we use 
such terms as “ Qualitative Chemical Analysis,” it is not at all 
unlikely that some may count the accent strange. Mr. Dittmar 
guides truly as to the scientific meaning. When new terms are 
recognized as necessary to the unveiling and more accurate un- 
derstanding of the truth hidden in the unfathomable resources 
of nature, such a guide becomes a philosopher, and surely every 
chemical student will find his account in the daily reference to 
this book as to the counsels of a friend. The author very pro- 
perly and very wisely refuses to counsel young students to dis- 
pense with teachers. All who have any experience in educa- 

tional matters will endorse his views and his strong objections ; 
but if a beginner can commence his humble work in the same 

groove as the chiefs he recognizes as examples did theirs, or are 
actually pursuing, it is wise and well. It is the only proper way 
of imparting knowledge, and this volume cannot fail to bring 
great advantage to the student, on whom the author has conferred 
a substantial benefit he will never forget. 





IRON AND STEEL. 


HIS book of reference differs from the Ready 
Reckoners, and differs in a way that makes it in 
many respects superior to them: it gives certain 
principles of guaranteed accuracy that in their 

4| operation lessen labour and strengthen the memory 

1 of what has been done. The rules it prescribes 
are special, and they are clearly detailed and of easy employment. 
Calculation in every case is tiresome work, and moreover it is 

liable to expose the calculator to humiliation if the slightest 
error occurs in any factor belonging to the process. It is there- 
fore of very great advantage to apply the methods of commercial 
calculation, which are almost technical but always certain, to 
those reckonings which are professional and mathematical. 

The rules here set forth are, in practical working, both correct 

and easy. 

There is a speciality in this particular wérk, in that its ex- 
amples and details apply to iron and steel working, and it claims 
to furnish uniform, brief, and simple rules for the actual working 
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of a wide range of questions in daily use among iron-masters 
and engineers at a saving of time and trouble. Nevertheless it 
affords an easy solution of most of the questions incident to the 
office, rolling-mill, or factory, and it is well arranged. 

The fixed scales are a great advantage because they save 
calculations : they are arranged like the ordinary ivory or wood, 
but for their especial purpose. There is also one showing the 
relative proportions of various foreign measures to the English, 
or vice verséd. A good index and space for memoranda make 
this well-bound book an acceptable, intelligible, and useful 
pocket companion. 


HEALTH AND COMFORT IN HOUSE BUILDING:' 


‘ MONG the many plans which have been put forth 
Y\ for the efficient warming and ventilation of our 
houses, few have recently attracted more attention 
than that first expounded by Dr. Hayward in 1868, 
before the Architectural Society, Liverpool. Like 
most proposals of its kind, it was very warmly dis- 
cussed. On all sides much was said both for and against the 
scheme ; but the voice of approbation was loudest, and consider- 
able curiosity was manifested, by a much wider circle than that 
of the Society before which the paper was originally read. 

In response to the demand which arose, the paper was issued 
in the form of a pamphlet, and the interest in the subject having 
still further extended, Doctors Drysdale and Hayward thought 
it best to publish.a joint essay on the general principles and 
some of the practical details of the question, giving plans of two 
houses, which, being different in detail, would better serve to ex- 
emplify the principles followed equally in both. 

The principle upon which the inventors of the scheme have 
proceeded is a purely scientific one, and, if properly applied, 
there is no doubt that it would secure the perfect warming and 
ventilation of our dwelling-houses. 

This, in a few words, is an arrangement by which hot air 
is disseminated throughout the building from a central cham- 
ber, which hot air current drives the foul air upwards before it 
into a foul-air chamber, which is ultimately carried out of the 
house by the smoke flue. By means of this arrangement, a per- 
fect current of air throughout the building is established, and in- 
draughts are provided at various places to expedite the movement 
of the current. It will be seen that this has the double advantage 
of warming by means of the hot air, and ventilating by means of 
the current which is established. 

It is impossible, with the space at our command, to enter into 
details of the scheme ; but its principle will be learned from the 
general description which we have here given ; and while it pre- 
sents no practical difficulties to the architect or the builder in the 
construction of a house of large dimensions, we do not share in 
the authors’ sanguine view of the possibility of its adoption in 
humbler dwellings, which really stand far more in need of some 
efficient scheme of ventilation ; and although we commend this 
volume to all who are interested in the subject, we cannot but 
express our opinion that the scheme has yet to be suggested 
which shall be applicable alike to large and small tenements, as 
they now stand, and which shall ensure for their inhabitants a 
constant supply of fresh air, and the proper amount of warmth 
when warmth is needed. 
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THE CLERK OF WORKS.? 


LTHOUGH we can hardly suppose that a person 
to whom the post of clerk of works has been en- 
trusted will not have had sufficient experience in 

TS\go} the different branches of work which, in his official 
ds (3) S| capacity, he is called upon to supervise, to give 
STIFF} him a knowledge of the various points referred to 
in this little volume, we would recommend all who occupy, or 
are about to occupy, the position to procure it. 

It is a very useful collection of hints, upon what has to be 
done, what is not to be done, and how what is to be done should 
be done in foundations, drainage, brickwork, masonry, carpen- 
tering and joining, slating, plumbing, gasfitting, bellhanging, 
plastering, glazing, and painting, accompanied by an interesting 
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sketch of the early origin of the office of clerk of works and of 
his present position. The scope of the book could not be better 
defined than in the words of one of the special organs of the 
building-trade, words which, in fact, suggested to the author the 
preparation of his book: “ A work describing the duties of a clerk 
of works, or the personal supervision of all work under the 
architect’s directions, setting-out work and checking the mate- 
rials brought upon the ground. The best methods of perform- 
ing these duties as derived from a lengthened experience have 
been ‘pointed out with care and clearness in this handy and use- 
ful little volume.” 


POCKET-BOOK OF USEFUL FORMULA:,' 


Saag|E are glad to be able to chronicle the issue of a 
Mi new edition of this invaluable little work. We 
say “little work,” however, with reference to its 
material size only. The matter it contains would 
certainly entitle it toa much more important ad- 
SJ jective, but it is far too well known to need any 
elaborate description of it here, and we trust that the publishers 
will not again allow it to remain so long out of print as has been 
the case with the seventeenth edition. The present edition is, as 
past editions have been, an improvement on those preceding. 
In addition to its ordinary well-known features, which are much 
too numerous even to mention here, it contains a valuable and 
timely contribution on telegraph construction from the pen of 
Mr. R. S. Brough, M.S.T.E., of the Indian Telegraph Depart- 
ment, in which the working details of the various sections into 
which the science is for practical purposes divided are formu- 
lated with great care and succinctness, and numerous valuable 
tables are also given. This is a veritable multum in parvo, 
which is practically indispensable to those in whose interests it 
has been compiled. 








RAILWAY APPLIANCES.’ 


T is somewhat curious that, notwithstanding the 
enormous development of railways in this country, 
ra and the elaborate systems which are adopted to en- 
4 (57) sure the safe and rapid conveyance of passengers 
Wy AGS) and goods over them, no comprehensive view of 
wu these latter has hitherto been published. The con- 
struction of the line of rails, and the engineering operations con- 
nected therewith, have been fully treated of in works on Civil Engi- 
neering, and the locomotive steam-engine itself has almost a lite- 
rature of its own ; but we know of no work which, in so complete 
a manner as the one before us, surveys the whole of the practical 
working of railways, describing those multifarious appliances by 
means of which the present state of perfection of the railway sys- 
tem has been arrived at and is maintained. Let it not be sup- 
sed, however, that in using these words we entertain any such 
idea as that the railway system of to-day is entitled to the de- 
scription of perfect. Rather would we agree with our author, 
that in railway details there ought to be no finality in design : 
for although a most remarkable degree of safety has been attained 
in the conduct of English railway traffic, it cannot be denied that 
there is still room for great improvement in guarding against 
railway accidents. A careful study of this work cannot fail to 
point out matters which have yet to be greatly improved ; and 
with the constantly increasing amount of traffic there grows up 
an increasing demand, not only for greater vigilance and care on 
the part of those to whom it is entrusted, but for such mechanical 
appliances as will act as a constant check upon the operations of 
the staff on duty. 

But it is time that we gave our readers some more detailed 
account of Mr. Barry’s volume, the plan of which has been most 
carefuily studied, and forms not its least claim on our praise. The 
aim of the book we have generally indicated in the preceding 
remarks, and it may serve as an indication of the thoughtful 
care with which, while nothing is given that will overburden the 
volume, those subjects which have been least frequently dealt 
with have their full share of attention, to remark upon the very 
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excellent chapter on the Rolling Stock. This is fullof most curious 
and valuable information ; some of the tabular statements as to 
the weight upon the wheels of locomotives, carriages,and waggons, 
and others comparing the weights of these latter with the per- 
centage of paying load in total weight, being of great interest and 
importance, 

The work opens with a short account of the Acts of Parliament 
and the official regulations affecting railways, giving the main 
provisions of these acts and regulations, chiefly in so far as they 
control the construction and working of the line. Avoiding, as 
we have indicated, any description of the engineering of the main 
works of the railway, and assuming that the embankments, 
cuttings, tunnels, viaducts, bridges, and other structural works 
are executed, the author then proceeds to deal with the works 
and appliances necessary to complete the line. This leads toa 
chapter upon the Permanent Way, in which the details of ballast, 
sleepers, chairs, and rails are given, and the various peculiarities 
of different lines and different countries are described. A chap- 
ter on Points and Crossings next follows, in which the latest im- 
provements as well as the earlier methods are given ; the dangers 
which so often exist at these parts of the line are pointed out, and 
methods of avoiding them suggested. In fact, one of the most 
valuable features of this little volume is the practical light which 
illuminates everything with which the author deals. The book 
is not a mere descriptive catalogue of railway appliances, but is 
a careful exposition of the principles which govern them, and the 
causes which make their adoption necessary ; and it is therefore, 
as might be expected, especially rich in really valuable sugges- 
tive hints, which it would repay those who are entrusted with the 
working of any part of a railway to carefully ponder and think out. 

Perhaps the most important chapters in the work are those on 
Signalling and the Block System ; and if our space permitted of 
it, we should be glad to discuss these sections at length. But we 
must content ourselves with referring our readers to them in 
general, and specially to the admirable remarks with which they 
are concluded. One point of special importance, to which we 
have already made reference, is particularly insisted upon, and 
we reproduce our author’s words upon the subject :— 

“Tf automatic arrangements be adopted, however suitable they 
may be to the duties they have to perform, they should, in all 
possible cases, be used as additions to, and not as substitutions 

Sor, safety machinery worked by competent signalmen. The sig- 
nalman should be bound to exercise his observation, care, and 
judgment, and to act thereon ; and the machine should, as far as 
possible, be such, that tf he attempts to go wrong it shall check 
him.” The italics are our own, and we emphasize these words 
because we feel confident that if the principle which underlies 
them be thoroughly realized and acted upon it will go far to 
prevent a repetition of those disasters which have left so deep a 
stain of blood upon the short but far from simple annals of the 
railway system, in this as in other countries. 

The construction, equipment, and, if we may so call it, the do- 
mestic economy, of Stations, next claim our attention, and in 
his chapter on this subject our author describes the best methods 
of accommodating the available space to the requirements of the 
traffic, and indicates the general principles to be observed in the 
construction of passenger and goods roadside terminal stations. 

The last chapter, some of the main features of which we have 
already spoken of, deals with the Rolling Stock, describing, 
among other things, the various parts of this portion of the rail- 
way plant, and referring at some length to the question of Breaks, 
which is now attracting somuchattention. This is not the place 
to enter into a disquisition upon the qualities of the various 
schemes for the quick stoppage of trains which are at present 
before the world; but we may say that the reader will find an 
impartial record of the performances of the best-known of these, 
from which he can, of course, draw his own conclusions. The 
question of Intercommunication in trains is also treated of in this 
chapter, and much of interest and use may be gained from a 
perusal of this section. 

With this hurried sketch our task must conclude. We have 
rarely read a technical work with greater pleasure ; and the plea- 
sure is enhanced by the fact that, on opening the book, we felt 
somewhat prejudiced against it. The subject appeared too vast 
to be dealt with in a volume of the Text-books of Science ; and we 
candidly confess that we expected to find the subjects treated of 
in the superficial manner which is now so characteristic of many 
works of the kind. So judiciously, however, has our author se- 
lected those subjects for treatment which, while excluding those 
previously dealt with, should make his work complete, and so 
ably has he treated those which he has selected, that we have 
nothing but praise for the book. The illustrations leave nothing 
to be desired, and the thanks of the general public, which is so 
largely interested in the safe working of the railway traffic, as 
well as of all officially concerned, are due to the author and pub- 
lisher alike. 
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